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179.'  Heightening  th©  Effect. 
The  différent  rooas  in  an  architectural  design  may,  as  stated  in  Divisions 
1  and  3,  be  dividecj  into  vestibules,  communications,  and  principal  apart- 
ments,  according  to  their  purposes.   Aocording  to  the  importance  of  the  rooms, 
a  suitable  gradation  should  ap  jear  in  their  décoration.   In  the  order  in 
whioh  we  pass  through  them  to  the  principal  apartment,  there  should  be  a 
transition  from  severe  architecture  of  the  exterior  to  élégant  colored  orn- 
amentation.   Therefore  the  vestibule  and  the  entrance  hall  retain  the  charact- 
er  of  the  external  architecture,  and  we  économise  décorative  forms  there,  to 
heighten  the  effect  in  sucoeeding  rooms  by  greater  richness.   Vestibules  should 
be  less  strongly  lighted  than  the  principal  apartment,  to  produce  a  graduai 
increase  in  lighting.  The  effect  of  rooms  uniformly  lighted  by  light  frora 
high  above  is  materially  increased  if  we  enter  through  a  darker  vestibule. 
The  highest  effect  in  décoration  and  the  most  harmonious  lighting  is  requir- 
ed  in  the  chief  apartments  of  the  bui)iding.   Thèse  should  express  in  monu- 
mental designs  the  intell ectual  significance  of  the  building,  where  the  form 
of  room,  its  décoration  sculpture,  and  painting  work  together  in  a  harmon- 
ious way. 

DIVISION  V,: 
VESTIBULES?  STAIRYJAYS,  COURTS,  AI^D  HALLS. 
By  Professer  Heinrich  nagner. 

180.  General. 

Since  the  gênerai  designing  of  a  building  in  plan,  and  section,  has  been  con- 
sidered  in  the  last  Division,  this  last  Division  of  Architectural  Composition 
may  then  dismiss  the  arrangement  of  the  building  f urther,  so  far  *,as  it  con- 
cerns  rooms  for  common  use,  more  or  less  developed  in  nearly  every  building, 
Buch  as  vestibules,  stairways  and  courts.   Designs  for  halls  so  coFrn»only  oc- 
cur  as  entirely  independent,  or  as  portions  of  other  buildings,  thdt  t^ney 
are  hère  subjected  to  gênerai  study. 

The  importance  of  stairways,  vestibules,  and  courts,  and  their  location  and 
arrangement  were  discussed  in  Division  3  (Arts. 114,  12c);  their  architectur- 
al treatment,  with  that  of  halls,  was  treated  in  the  last  Division.   ne  now 
hâve  to  investigate  their  plans  in  gênerai,  their  relations  to  each  other, 
and  to  the  principal  parts  of  the  building,   From  the  intimate  relation  of 
thèse  portions  of  the  building,  especially  of  the  vestibules,  stairways  and 
courts,  they  cannot  be  separated,  but  are  rather  to  be  considered  as  a  whole. 
Chapter  1.   Vestibules  and  Doorways,  Entrance  Halls  and  Corridors. 

181.  Diversity  in  Plan. 

According  to  whether  a  building  is  to  serve  for  public  or  private  purpos- 
es, the  plan  pf  its  ante  rooms,  vestibules,  entrances,  doorways,  entrance 
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halls,  and  corridors,  v»ill  hâve  to  be  treated  in  différent  ways.   Thèse  are 
the  Connecting  rooms  in  the  building,  and  their  function  is  to  faoilitate  pos- 
sage  froffl  ite  exterior  to  its  interior.   This  is  true  of  both  architectural 
treatment  (Art. '179)  and  convenience  of  passage.   They  should  harmoniously  u- 
nite  différences  in  form  caused  by  external  and  internai  influences,  just  as 
they  lead  from  the  hurry  of  the  exterior  to  the  life  of  the  interior.   This 
assumes  that  entrance  rooms  of  a  private  house  should  be  mueh  smaller  than 
those  of  a  public  building,  whose  interior  is  always  intended  for  the  use  of 
the  external  world.   And  since  every  prominent  peculiarity  should  be  reflect- 
ed  in  the  architecture,  this  would  assume  a  more  purely  int'  ■  .-.  f-i..*nracter 
in  entrance  rooms  of  a  private  house,  than  in  those  of  a  pucJ^-  .......  Img.   Es- 

pecially  in  the  corridors,  which  are  the  vestibules  to  each  story,  but  less 
so  in  vestibule  and  entrance  hall  to  the  interior  of  the  building;  least  of 
ail  in  buildings  for  large  halls,  the  corridors  partly  forming  an  extension 
of  the  building  outward,  partly  a  passage  or  corridor  around  it. 

In  such  designs  climate  plays  an  important  part,  and  the  treatment  must  be 
arranged  to  suit  it.   Entrance  ro, ans  in  northern  countries  must  afford  pro- 
tection from  rain,  snow,  and  cold,  and  they  must  also  be  partially  warmed, 
while  in  the  warm  countries  free  access  of  air  and  protection  from  scorching 
aun  are  required.   Halls  and  vestibules  may  be  treated  with  more  beautiful 
and  digmified  effect,  whose  climate  is  mild  and  pleasant.   Entrance  rooms  may 
then  be  more  freely  open,  appearing  better  and  more  clearly  on  the  exterior 
of  the  building.   Their  plans  are  to  be  considered  in  connection  with  the  lo- 
cation of  the  entrance,  on  which  the  arrangement  of  ail  entrance  rooms  dépends. 
a.  Plans  of  Halls. 
162.   Porticoes,  Arcades,  Colonnades,  etc. 

Entrances  to  buildings  freauently  form  imposing  rooms  opening  externally, 
like  porticoes  of  ancient  temples.,  vfhich  project  from  the  structural  organism 
itself,  and  are  both  simple  and  ^oble  models  of  one  story  designs.   In  Figs. 
245  to  247,  the  portico  is  brou^ii.  under  the  same  roof  with  the  temple  cell, 
sometimes  at  only  one  end,  someti.u*oo  at  both,  also  frequently  extends  along 
the  sides.   In  Fig.  245^  it  has  thti  uHaracter  of  an  enclosure,  but  in  Figs.  24c 
and  247  it  is  an  open  portico.   it.is  an  esthetic  requirement  that  such  por- 
ticoes should  not  be  set  directly  on  the  earth,  but  should  be  raised  and  com- 
mence on  a  substructure;  they  wou'd  otherwise  hâve  the  effect  of  growing  eut 
of  the  ground  and  would  not  appear  like  free  artistic  créations;  their  gêner- 
ai design  would  lose  much  in  independent  effect.' 

Due  im.portance  was  assigned  to  portio'^es  in  the  architecture  of  ail  periods; 
iû  Bcarcely  a  public  building  in  antiquity,  were  they  wanting.   They  were  eith- 
er  covered  by  a  horizontal  ceiling  or  by  vaulta.  Opôttings  were  either  rect- 
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angular  or  arohed,  subdivided  by  piers  or  columns.  '  Thèse  open  portiooes  ( 
colonnades  or  arcades)  are  not  merely  in  a  single  story,  but  also  occur  in 
severai  stories,  according  to  whether,  as  in  large  îtrecian  temples,  the  ex- 
ternal  order  occupies  the  entire  height  of  the  structure,  only  in  the  inter- 
ior  being  tvyo  orders  above  each  other,  or  whether  the  subdivision  into  storit  s 
extends  to  the  exterior. 

Excellent  examples  of  the  former  are  portico  of  Schinkel's  Muséum  in  Ber- 
lin (Figs.  91,  249),  Klenze's  Glyptothek  in  Munich  (Fig. 248),  Semper's  Capi- 
tol in  Vfinterthur  (Fig.-20c),  and  Hansen's  Academy  of  Sciences  in  Athens  (Fig. 
252).   Typical  buildings  of  the  latter  kind,  among  other  élégant  créations 
of  the  Renaissance  are  Belvédère  at  Prague  (Fig. 250)  and  Basilica  at  Vicenza 
(Fig. '251).   The  former  was  built  by  Paola  délia  Stella  after  153c  and  is  sur- 
rounded  by  porticoes;'  the  latter  has  two  stories  of  portiooes,  Andréa  Palla- 
dio having  rebuilt  the  old  Palazzo  délia  Ragione  as  a  "Basilica".   The  sim- 
ple orcndour  of  the  first  strikes  the  eye;  in  the  latter,  the  exterior 
con^iBts  of  arcades,  but  has  the  genuine  character  of  the  portico,  although 
dofflinated  by  the  inner  nucleus  of  the  building  in  the  most  effective  manner. 
Arcades  or  colonnades  appear  as  projections  or  portiooes,  and  very  frequent- 
ly  as  loggias  and  recesses  with  closed  ends.   In  ail  cases  the  portiooes  serve 
to  freely  open  externally  the  walls  of  the  façade,  sometimes  in  the  lower  stc ry 
(Fig.  198),  sometimes  in  the  upper  one  (Fig.20ô),  also  occasionally  in  sever- 
ai stories. 

183.   Street  Portiooes  and  Vérandas.- 

Vie  find  on  many  buildings,  especially  in  southern  countries,  external  por- 
ticos  extending  along  the  lower  story,  covered  and  forming  open  passages 
protected  from  sunshine,  and  syited  for  work  and  life  in  the  open  air,  so 
dear  to  southern  races.   They  also  frequently  occur  in  the  German  Renaissance. 
Streets  occupied  on  both  sides  by  high  buildings,  especially  whose  lower 
stories  hâve  portiooes  or  vérandas,  generally  produce  a  heavy  and  unpleasant 
impression.   Projecting  structures  of  every  kind,  especially  portiooes,  are 
obnoxious  to  governments  sometimes  compelled  to  fight  in  the  streets,  or  to 
march  soldiers  through  them  although  such  structures  must  hâve  been  common 
in  many  oities,  where  no  longer  found.   For  political  reasons  Rome  and  Nap- 
les  hâve  no  street  portiooes. 

Viith  thèse  useful  and  often  very  picturesque  designs,  the  principal  entrance 
to  the  building  is  with  difficulty  recognized;  the  portico    no  longer  in- 
vites entrance  into  the  building;  it  even  partially  obstructs  light  to  the 
rooms  behind  it,   jt  is  therefore  customary  to  make  them  as  light  as  possiblt , 
when  such  proticoes  are  built,  (as  for  example  at  hôtel  "Frankfurter  hof "  at 
Francfort- A-M. ',  Fig.  253,  and  the  new  arcades  adjoining  the  City  Hall  at  Vien- 
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na,  FigB.  254,  255).  Proo  the  faults  oentioned,  such  porticos  hâve  fallen  in- 
to  disuse  in  northern  Europe.   At  the  beginning  of  thie  century  and  even  a 
few  centuries  sinoe,  they  were  frequently  eœployed,  as  in  Rue  de  Rivoli  and 
other  streets  in  Paris  (Fig.  254),  likevrise  in  Carlsruhe,  etc.    nith  fevi  ex- 
ceptions (as  the  examples  in  Pigs.  252,  254),  they  hâve  been  almost  entirely 
replaced  by  modem  street  porticos  and  shops  with  large  "show  Windows. 

184.  Connecting  Porticos  and  Promenades. 

If  porticos  are  only  intended  to  form  covered  promenades  and  resting  plac- 
es without  enclosed  rooms  beside  or  above  them,  thèse  créations  belong  to  a 
class  claiming  especial  importance.  They  usually  also  serve  as  an  élégant 
and  architecturally  effective  connection  between  several  buildings  or  parts 
of  buildings  (Figs.  253,  257),  or  to  extend  them  externally.  The  courts  of 
Egyptian  temples  were  thus  surrounded  by  porticos,  as  well  as  most  public 
squares  of  the  ancient  Greeks  and  Romans,  thèse  being  connected  with  public 
buildings  as  well  as  with  private  houses.  The  porticos  of  Pompey  and  Octa- 
via  in  Rome  were  favorite  promenades  of  wealthy  youths.  Those  of  the  Forums, 
Baths,  Qymaasiums,  etc. ,  likewise  played  a  great  part  in  daily  life. 

An  example  in  the  Italian  High  Renaissance  is  the  noble  portico  by  Berni- 
ni  (Fig.'25Ô),  which  encloses  the  Place  before  St.  Peter 's  Church  in  Rome. 
The  front    portion  is  an  elliptioal  enclosure  with  four  rows  of  columns  about 
an  unoovered  area,  at  its  centre  being  the  obelisk  with  fountains  at  each  side. 
The  rear  portion  is  enclosed  by  simple  straight  porticos  diverging  towards 
the  church  to  make  the  smaller  place  appear  larger  and  deeper.   A  similar  de- 
sign, consisting  of  porticos  of  quadrant  plan,  was  erected  before  Kazan  Cath- 
edral  in  St.  Petersburgh,  and  Alexander  I  had  it  built  by  Varonikin  in  mem- 
ory  of  the  victories  of  1812-15. 

The  same  motive  forms  the  basis  of  several  examples  produçed  in  récent 
years,  such  as  the  porticos  of  the  magnificent  Palace  of  Longchamp  near  Kar- 
seilles  (by  Esperandieu,  1852-70),  and  those  of  the  Palace  of  Trocadero  in 
Paris  (by  Davioud  and  Bourdais,  1878).  The  colonnades  of  the  former  (Pig. 
257)  merely  serve  as  promenades  Connecting  the  angle  buildings  with  the 

central  building,  while  those  of  Trocadero  .  ,      ...   •...-,■   _i  x- 

Palace  are  also  utilized  tor  exhi- 
bitions, and  are  enclosed  at  the  rear  by  a  wall. 

185.  State  Porticos  and  Loggias, 

To  thèse  architectural  designs  are  to  be  added  state  porticos,  which  do  not 
serve  as  promenades,  but  are  chiefly  devoted  to  public  uses.*  Hère  belong  de- 
taohed  open  loggias  which  especially  oocur  in  Italy,  and  which  are  to  be  con- 
sidered  as  independent  buildings.  One  of  the  finest  examples  of  this  kind 
is  Loggia  dei  Lanzi  in  Florence  (by  Orcagna,  1375).  The  three  great  arches 
with  an  arch  at  each  side,  in  the  façade  of  the  loggia  are  of  imposing  dimen- 
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sions  (Table,  Art.  100),  but  are  so  elegantly  treated  and  so  intimately  con- 
neoted  with  the  oornice,  that  the  building  is  unsurpassed  in  this  respect. 
Other  porticx)s  enclose  tombs  and  courts  of  monumental  cemeteries,  also  clois- 
ter  courts,  etc.  Further  discussion  will  be  left  to  Chapter  3  (Plans  of  Courts) 
and  pater  volumes.  ' 

18Ô.  Treatment  of  Porticos. 
In  the  treatment  of  porticos,  especially  of  vaulted  arcades,  it  is  essen- 
tial  to  dévote  the  neceesary  attention  to  the  endings  at  their  angles,  and 
it  ie  usually  advisable  for  structural  and  esthetic  reasons  to  strengthen  the 
supports  there.    This  is  generally  done  by  placing  columns,  pilasters,  or 
piers  bef ore  the  members  supporting  the  arches.   If  porticos  are  arranged  in 
several  stories,  care  is  usually  taken  to  treat  the  lower  story  in  forms  sug- 
gesting  greater  strength,  passing  upwards  into  lighter  forme,   «e  may  begin 
i»ith  the  Doric  or  Tuscan  Order;  the  lonic  will  follow,  then  the  Corinthian, 
perhaps  caryatids  or  Hermes-like  piers.  The  latter  will  hâve  a  good  effect 
only  when  at  a  moderate  height,  for  when  higher  from  the  ground,  their  détail 
foras  will  not  be  visible,  and  the  artistic  value  of  the  figures  will  not  hâve 
its  full  effect.  For  formai  treatment  of  porticos,  we  refer  to  Part  I,  Vol. 
3  of  this  Handbuch. 

187.  Qalleries,  Corridors,  etc. 

The  use  of  externally  open  porticos  and  loggias  is  naturally  limited  in  our 
climate  (Germany).  They  are  so  much  exposed  to  wind  and  weather,  that  when 
intended  for  Connecting  apartments,  they  do  not  accord  with  our  views  and  cus- 
toms.   Yet  the  portico  is  such  an  effective  élément  of  architectural  compos- 
ition, that  it  muet  be  regarded  as  indispensable.  A  simple  means  of  eaplo^- 
ing  them  without  thèse  injurious  effecta,  consists  in  treating  the  openings 
as  Windows  and  glazing  the'n.  otherwise  retaining  construction  and  treatment 
of  the  portico  in  ail  essential  parts.  This  is  now  common,  especially  in  nev 
buildings.  Even  the  famous  Loggias  of  Raphaël  in  the  Vatican  in   Rome  were 
enclosed,  and  their  imitations,  the  loggias  of  th©  01 d  Pinacothek  in  Munich. 
Thèse  cannot  produce  the  strong  effect  of  shadow  found  in  the  open  portioos. 
Their  place  was  taken  by  glazed  galleries  and  <^.orridors,  which  otherwise  ex- 
hibit  the  same  monumental  charaoter. ^  This  is  illustrated  by  Fig.  258,  from 
Palace  of  Justice  in  Paris  (    by  Duc  and  daumet). 
b.;  Ëntrances  and  Doorways. 

188.  The  Entran"ce. 

The  entranoes  are  parts  i'nterpoaed  between  exterior  and  interior  of  the  build- 
ing. Ëntrances  to  buildings  hâve  been  artistically  treated  from  ancient  tio- 
ea)  The  more  conspicuously  the  mass  of  the  building  is  treated,  which  eepa  - 
ratée  the  publio  square  or  street  from  tbe  interior  of  the  building,  the  gr^M- 
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er  is  the  neV  oî   emphasizing  the  Connecting  entrance.   Jt  shoulé  alway»  be 
so  treated  that^  aocess  through  it  to  the  entire  interior  of  the  building  is 
évident,  and  onatJ  is  not  required  to  seek  another  entrance.   Independent  gâte- 
ways  are  detacned  from  the  building  or  loosely  connected  with  it,  usually  whea 
the  structure  st^wias  in  the  middle  of  grounds,  or  is  built  back  from  the  street 
or  road  then  requlring  an  enclosure,  entered  through  the  gateway.    ''Pig.  259). 
189.'  Location. 

The  location  of  the  entrance  is  of  very  particular  importance;  this  was  men- 
tioned  in  Division  III  (Art.  12c)  as  one  of  the  chief  points  in  arranging  the 
System  of  passages  in  the  building.   As  for  the  appearance  of  the  building 
the  portai  usually  is  an  "artistic  accenting  of  the  principal  axis  of  the 
structure.   The  entrance  to  the  building  should  be  recognizable  at  the  first 
glance,  and  the  axes  of  the  principle  façade,  or  those  of  the  différent  pronr.- 
inent  masses  of  the  structure,  are  the  places  where  they  are  sought  and  should 
be  f  ound.  ■ 

It  is  not  always  possible  to  place  the  entrance  at  the  centte  of  the  façade. 
This  occurs  vjhen  ail  rooms  in  the  front  of  the  building  must  form  a  connect- 
ed séries,  or  vrhen  the  length  of  the  front  is  so  small  that  a  division  in  two 
halves  would  be  unsuitable  for  rooms  to  be  arranged  at  each  side.   The  entrance 
is  then  placed  left  or  right  of  the  centre,  frequently  at  one  end  of  the  faç- 
ade, or  often  being  even  in  one  side  of  the  building.   The  latter  is  permiB- 
sible  in  short  façades,  especially  in  freely  grouped  structures,  if  the  door- 
way  is  readily  seen  from  the  front.   But  the  rear  of  the  building  is  never 
suitable  for  the  main  entrance,  only  for  entrance  for  purveyors,  servants  and 
private  persons.   In  buildings  at  the  corner  of  the  street,  it  is  usually  best 
te  arrange  the  entrance  at  the  corner,  especially  when  much  used.  (Art.  212; 
Fig. '305).   If  the  structure  surrounds  a  court,  it  is  advi sable  to  so  arrange 
the  entrance  that  one  may  directly  pass  from  it  into  the  court.   This  entrance 
will  then  be  like  a  portico  and  is  usually  intended  to  be  a  carriage  entrance. 
19  C.   Separate  Entrances. 

A  single  doorway  is  seldom  sufficient  for  large  buildings;  several  entranc- 
es are  frequently  necessary.to  lead  to  différent  parts  of  the  structure,  since 
they  serve  for  varied  purposes.   Vîith  sufficient  length  of  façade,  they  may 
then  be  symmetrically  arranged  on  one  façade,  so  far  as  they  hâve  nearly  e- 
qual  dignity.  ,But  it  is  frequently  hard  to  adopt  the  latter  arrangement  to 
the  requiremeçt  of  récognition  of  the  main  portai,  and  with  due  regard  to  in- 
ternai subdivision  of  the  building,   «hen  several  entrances  are  necessary, 
they  are  usually  placed  in  différent  sides,  if  thèse  are  accessible. 

Distribiïtioa  of  doorways  to  the  principal  and  side  façades,  or  the  greatest 
possible  division  and  séparation  of  the  several  entrances  is  indispensable. 
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if  séparation  of  persons  entering  the  building  is  for  good  reasons  advisalle 
or  necessary.'  This  is  the  case  with  ail  designs,  where  great  numbers  of  per- 
sons ai^e  to  be  admitted  in  brief  time  to  the  interior,  or  are  to  find  exit 
therefrora, 

First  is  a  séparation  of  entrances  for  carriages  from  those  for  persons  on 
foot,  which  is  possible  in  various  ways,  especially  by  arranging  the  portai 
on  the  main  axis  for  persons,  placing  the  carriage  entrance  at  one  side,  or 
the  converse.   Instructive  examples  are  shown  by  plans  of  théâtres,  halls, 
concert  halls,  etc.  (Pigs.  17S,  875,  312).   This  séparation  is  more  difficult 
on  a  single  façade,  if  other  buildings  closely  adjoin  both  sides.   Yet  the 
entrance  for  persons  may  be  placed  beside  the  carriage  entrance  and  combinée! 
with  that  into  a  single  entrance  portico  (Figs.  2ôl,  254);  in  simple  buildings, 
a  single  doorway  is  usually  provided  for  both  purpoèes. 

101.  The  Portai. 

The  poDtal  distinguishes  the  entrance  and  as  an  attractive  and  rich  enclos- 
ure  of  the  doorway  should  appear  as  a  prominent  part  of  the  building.   The 
gênerai  form  and  décoration  of  the  portai  bave  been  treated  with  especial 
liking  by  architects  in  ail  the  best  architectural  periods.   In  no  other  por- 
tion of  the  building  may  be  found  such  abmndance  of  the  most  élégant  -créations. 
The  architecture  of  the  modem  period  bas  sought  its  models  in  the  exuremely 
varied  and  peculiar  forma  of  Renaissance  portais.   Some  examples  are  shown 
in  Figs.  194,  202,  203,  204. 

102.  Forms. 

In  regard  to  dimensions  and  forms  of   entrance  doorways,   in  order  to  make 
them  easily  recognizable,   they  must  be  distinguished,   both  by  prominent  size 
in  proportion  to  other  parts  of  the  building  and  by  richer  ornamentation,   but 
must  also  appear  as  belonging  to  the  entire  building  and  intimately  connect- 
ed  with  it.      The  architectural  treatment  of  the  doorway  may  partial ly  express 
the  purpose  of  the  structure.      If  an  entrance  is  heavy,   wide,    and  low,    it  has 
the  effect  as  if  the  building  is  intended  to  keep  f ast  of  hold  of  persons  as 
well  as  of  things,    like  prisons,   arsenals,   etc.     But  if  the  entrance  be  light 
and  lofty  in  proportion  to  its  width,    apartments  maji  be  expected  within  for 
œagnif ioence  and  festal  enjoyment. 

A  very  characteristic  form  of  free  opening  toward  the  exterior  is  common 
in  portais  of  mediaeval  churches  and  cathedrals,   oonsisting  in  an  arched  treat- 
ment of  the  opening  enlarged  externally.      No  less  characteristic  and  equal- 
ly  inviting  is  the  arrangement  of  an  outer  gateway,   whose  plan  is  usually  a 
half  ellipse  or  oval,   and  which  makea  a  kind  of  niche-like  vestibule  as  a 
portai.     Strongly  covered  members  and  recesseB  of  many  doorways  and  gateways 
resuit  from  the  same  esthetic  feeling.      Such  vlewe  harnonize  with  another  fflo^ 
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tive,  revived  into  fashion  very  recently,  for  accenting  doorways  and  porticos 
of  monumental  buildings.   It  consists  in  the  Roman  triumphal  arch.   It  was 
used  by  Semper  and  others  with  more  or  less  success  on  théâtres,  exhibition 
palaces,  parliament  houses,  and  other  state  buildings,  whose  size  and  import- 
ance are  to  be  made  prominent. 

193.  Entrance  Porticos. 

The  entrance  fréquent ly  leads  through  a  covered  portico,  sometimes  open  and 
sometimes  closed,  either  placed  entirely  before  the  façade,  as  in  Pigs. 248 
to  250,  or  as  in  Figs.  260,  261  arranged  entirely  within  the  building  between 
adjacent  apartments.   In  both  cases  it  is  generally  necessary  to  set  the  build- 
ing back  from  the  building  line  of  the  square  or  street  as  much  as  the  depth 
of  the  projecting  portion.   Entrance  porches  are  sometimes  found   ^n  Gothic 
churches,  with  a  plan  in  form  of  a  triangle  or  pentagon,  one  side  containing 
the  entrance  doorway,  the  two  others  being  treated  as  openings  for  passage 
(Pig.  262).   Porticos  may  serve  as  entrances  or  gateways  for  carriages;  they 
then  recieve  différent  names  according  to  their  arrangement  and  hâve  the  ad- 
vantage  that  one  may  enter  the  building  with  olean  shoes.   Covered  ceirriage 
porches  are  préférable  to  carriage  passages,  which  are  easily  exposed  to  draughti 
of  air. 

194.  Carriage  Porches. 

Placing  the  entrance  beneath  a  covered  carriage  porch  is  préférable  in  pal- 
aces and  large  public  buildings.   Floors  of  such  porches  must  not  be  elevat- 
ed.   Ramps  are  arranged  at  each  side,  and  must  not  be  too  steep,  being  the 
longer,  the  higher  the  carriage  porch  is  raised.   Fig.  2c4  shows  an  uncovered 
drive,  and  the  ground  etory  plan  in  Fig.  178  shows  two  with  projecting  roofs; 
Fig.  2Ô3  is  a  carriage  porch  with  curved  ramps,  Fig.  26c  is  one  with  straight 
ramps,  and  Fig.  2ô5  is  a  carriage  porch  at  an  angle.   Besides  the  ramps  of  the 
carriage  porch,  it  is  cuetomary  to  arrange  steps  before  it  on  the  exterior, 
(Figs. 262,  2Ô6),  and  thèse  afford  a  weloome  motive  for  architectural  treatment. 

Carriage  porches  are  to  be  harœonized  with  the  exteiior  of  the  building, 
and  are  therefore  to  be  built  of  the  same  matériel  and  with  the  same  treat- 
ment of  forms  as  the  latter.   If  the  carriage  porch  be  only  a  proteoting  roof 
supported  by  light  iron  columns,  it  merely  appears  as  an  accessory  of  the  build- 
ing, or  like  a  foreign  élément  attached  to  it.  The  esthetic  impression  of 
such  treatment  is  seldom  entirely  pleaeing.   The  effect  of  the  entrance  its- 
elf  is  thereby  injured. 

195.  Carriage  Passages. 

Carriage  passages  or  drives,  and  gateways,  teroed  gateway  porticos  if  suf- 
ficiently  spacious,  are  enclosed  by  simple  suldivided  walls,  or  developed  like 
a  portico  with  colonnades  or  arches.   If  they  are  aleo  uped  by  persons  on  foot. 
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thèse  ar©  protected  by  a  correspondiné  séparation/  either  ty  a  raised  walk 

or  by  a  colonnade,  (Fig. -207). 

The  oarriage  entrance  is  also  gênerai ly  an  exit,  so  that  carriages  inust  turn 
around  in  the  court  of  the  building»)  If  a  large  numfber  of  carriages  is  to 
be  expected  in  both  directions  and  at  the  saine  tim^*  ">r  if  it  is  impossible 
for  carriages  to  turn  in  the  interior,  separate  carripge  entrances  and  exits 
are  advisable.  Thèse  may  be  on  différent  sides  or  on  the  same  side  of  the 
building,  and  will  preferably  be  so  arranged,  if  the  building  site  directly 
adjoins  the  street  at  the  sides  or  rear  (Plan  in  Fig. 185),  or  when  the  plan 
permits  both  to  be  connected  together  by  a  double  entrance  portico,  or  a  oar- 
riage passage  is  provided  at  separate  and  suitable  points  of  the  main  façade 
of  the  building  (Fig,'2c8,  307). 

c.   Vestibules  and  Entrance  Halls. 
19Ô.  The  Vestibule. 

The  passage  from  entrance  portico  to  interior  of  the  building  is  formed  by 
the  vestibule  or  entrance  hall.  By  vestibule  is  not  to  be  understood  only  the 
ante-room  next  the  entrance,  separated  by  this  from  external  connection  with 
the  Street,  court,  or  garden,  but  it  also  signifies  the  hall,  which  forças  a 

passage  to  the  différent  rooms  on  the  same  level  and  also  frequently  contains 
the  entrance  to  the  staircase  leading  to  the  upper  stories  (Pi^  Sc9). 

In  Italian  palaces  of  the  late  Renaissance,  the  vestibule  was  inuch  increas- 
ed  in  size  to  accomodate  numerous  servants  in  attendance  on  vâsitors.  The 
gateway  was  then  treated  as  a  carriage  entrane  and  was  made  large  and  wide. 
Vestibules  in  Florence  by  Bramante  were  seldom  more  than  a  passage  with  tun~ 
nel  vaujJt:,  but  became  a  larger  and  higher  vaulted  room.  The  vestibule  became 
one  of  the  highest  problems,  for  the  staircase  (next  Chap. )  had  before  been 
merely  dignified  and  convenient,  was  then  presented  to  the  eye  and  to  the 
imagination  as  an  élément  of  beauty,  and  was  directly  included  in  the  vesti- 
bule, The  entrance  hall  became  of  equal  importance  with  similar  halls  in  norl  h- 
ern  and  southern  Germany.   In  the  upper  stories,  this  forms  an  ante-room  like 
the  hall  on  the  ground  floor,  a  corridor  or  passage  to  the  rooms. 
197.  The  Entrance  Hall. 

This  ante  room  for  passage  will  then  be  terœed  the  entrance  hall  or  vesti- 
bule, when  especially  spacious  or  remarkable,  being  ueually  designed  some- 
what  like  a  portico,  and  frequently  décor ated  by  sculptured  and  painted  orna- 
mentation.  As  the  first  rooms  entered  by  a  visiter,  the  vestibule  and  entrance 
hall  décide  the  impression  made  by  the  interior,  jf  the  building  contains  fes- 
al  apartments,  the  entrance  hall  must  not  be  prominent  for  especial  magnifi- 
cence in  décoration;  it  must  not  excel  the  apartments  in  this  way,  and  must 
not  delay  the  visiter  on  its  own  account,  but  rather  by  quiet  and  noble  forms 
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of  stone  architecture  çnd  by  eimilarity  to  the  external  architecture  prépare 

him  for  the  increased  effect  preeented  by  the  internai  décoration  of  the  apart- 

ments. 

198.  Treatment. 

The  entrance  hall  is  that  room  through  which  passage  is  opened  to  the  prii  - 
cipal  portions  of  the  interior  (Fig.  270),  but  it  is  not  usually  a  room  for  at- 
tendants, only  for  passage,  with  a  separate  room  for  the  porter  added  to  tht 
Bide,   being  not  intended  for  a  continuous  occupancy,  the  vestibule  or  entre nce 
hall  should  te  less  lighted  than  the  other  rooms,  where  good  lighting  is  a  chiet 
requisite;  in  palaces,  it  usually  reçoives  indireot  light  only,  since  its  cen- 
tral location  and  the  carriage  porch  and  other  arrangements  before  the  main  en- 
trance prevents  direct  lighting.   The  vestibule  should  be  so  arranged,  that 
if  not  square,  its  larger  axis**inay  hâve  the  direction  of  the  depth  of  the  build- 
ing, its  smaller  axis  being  that  of  the  façade  or  parallel  to  the  front  (Figs. 
271,  273).   It  is  freqùently  neoessary  to  keep  the  part  next  the  entrance  on 
the  same  level  ^  ihe^  portico  or  threehold  of  the  entrance,  then  ascending  by 
steps  to  those  karts  of  the  entrance  hall  at  a  higher  level.   (Figs.  271,  27c). 

By  the  rooms  jîlaced  over  the  réception  hall  and  the  requirements  for  support- 
ing  theœ,  one/must  be  guided  in  the  treatnent  of  the  entrance  hall;  it  there- 
fore  freqùently  has  oolumns,  piers,  etc.;,  to  support  the  ceiling,  and  thèse 
are  to  be  arranged  regularly  on  both  sides  of  the  principal  axis.   »'fith  two 
ro«s  of  colurans,  a  central  tfider  passage  and  two  narrower  side  passages  may 
be  arranged  (Pigs.  272,  261).   But  the  entrance  hall  appears  more  dignified  il 
vrithout  dividing  columns.   The  use  of  oolumns  partially  dépends  on  the  height 
which  nay  be  given  to  the  entrance  hall.   If  they  are  not  to  appear  stuuipy,fcr 
relatively  small  height  free  coluons  are  advisable,  to  produce  a  good  effect 
by  dividing  the  available  space  into  several  narrower  spaces. 

In  palatial  buildings  in  southern  Europe  as  fre^juently  in  Italy,  the  entraînée 
hall  occupies  at  least  one  and  one-half  stories,  a  mezzanine  story  being  usual- 
ly placed  above  the  ground  story,  above  which  is  the  floor  of  the  principal 
story;  vaulting  the  rooms  is  customary  in  southern  Europe  and  requires  so  mue  h 
height  that  the  entrance  hall  eannot  be  œade  low.    It  is  always  désirable  fer 
the  entrance  hall  to  hâve  a  respectable  height,  and  therefore  it  freqùently 
extends  through  two  f ull  s^c  les.   An  entrance  corridor  is  sometimes  arrangée 
in  an  upper  story  also,  especially  in  the  principal  story,  as  in  Fig.  274. 

199.  Peculiarities. 

In  many  buildings  entrance  halls  receive  a  peculiar  treatment,   required  pait- 
ly  by  local  conditions  (Fig. 105)  partly  by  the  spécial  purposes  they  are  to 
fulfil.      liîithout  going  into  détails  of  plans,   a  few  typical  exemples  are  11- 
lustrated.     An  important  part  is  played  by  entrance  halls  in  théâtres  and  oti:- 
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er  buildings,  intended  to  receiv©  great  numbers  of  persons.   It  is  advisablt, 
especially  in  northern  Europe,  to  place  wind  screens  at  entrance  doors  leadin^ 
to  entrance  halls.   In  entraroe  halls  of  théâtres  several  entrance  doors  are 
arranged  (opening  outwards).   If  external  walls  are  suffioiently  thiok  to  hîve 
sufficient  space  between  doors  placed  at  outside  and  inside  of  wall,  the  us€ 
of  wind  screens  vrill  be  avoided;  it  is  advisable  to  avoid  an  internai  projec- 
tion of  wind  screens  by  adding  a  separate  thin  wall  in  the  entrance  hall  to 
form  a  vestibule,  only  beyc^d  this  wall  treating  the  entrance  hall  as  a  unit- 
ed  roora.  •  (Compare  Pigs.  275,  and  178). 

For  churches  it  is  appropriate  to  pass  from  exterior  to  interior  through  an 
enclosed  vestibule,  to  protect  the  interior  of  the  church  from  draugths,  also 
providing  an  ante-room,  where  persons  may  form  in  processions  before  entérinai 
the  church.   A  prominent  part  in  modem  architecture  is  played  by  waiting  rooms 
of  great  railway  stations.   From  their  peculiar  requirements  and  account  of 
the  enormous  traxfic,  they  sometimes  hâve  colossal  dimensions  and  a  peculiar 
develo  pent. 

In  English  country  houses,  the  entrance  hall  is  generally  an  entirely  closrd 
apartment  or  noble  hall  that  can  be  warmed,  and  in  accordance  with  ancient 
traditions,  it  forms  an  indispensable  part  of  the  family  résidence,  being  ac- 
oordingly  decorated  by  paintings,  arms,  hunting  trophies,  etc. ^  though  frequent- 
ly  treated  in  a  more  simple  and  oommon  manner  (Fig. 27c).  A  quite  différent 
oharacter  appears  in  the  vestibule  of  Prench  private  résidences.   Just  as  ncl- 
ly  treated  in  its  way  as  the  English  entrance  hall,  it  does  not  produce  the 
same  impression  of  oosiness  and  confort,  but  by  its  formai  treatment  al way s  is 
a  pleasing  transition  from  the  external  architecture  to  the  internai  décora- 
tion (Fig. 277). 

200.  «aiting  Corridors. 

nith  vestibules  and  entrance  halls  belong  waiting  corridors,  which  are  in 
France  common  in  Court  Houses,  etc.:,  the  so-called  Salles  de  pas  perdus.  Thèse 
are  long  corridors  to  which  the  public  is  restricted,  sometimes  transacting 
necessary  business  with  officiais,  sometimes  awaiting  an  order  to  enter  the 
court  room.   Thèse  rooms  are  high,  airy,  and  are  treated  with  massive  richnese, 
always  with  a  severe  character.   (Figs. 278,  279).   Many  halls  in  other  kinds 
of  buildings  possess  a  similar  character  (see  Figs.  280,  317a). 
Chapter  2.   Plans  of  Stairways, 

201,  General, 

"Very  careful  attention  is  required  to  designing  stairways;  for  difficulties 
are  great,  to  be  overcome  in  giving  them  a  suitable  location,  and    one  not 
injurèous  to  the  rest  of  the  building.;  Praiseworthy  are  staircases  that  are 
light,  spacious^  and  easy^  thereiry  inviting  one  to  visit  the  building". 
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In  nearly  thèse  words  in  Chapter  28,  Book  1  of  his  "Architecture,  Palladio 
points  out  the  chief  requirements  for  thèse  important  Connecting  members  of 
the  structural  organism.   Very  much  dépends  on  correct  arrangement  of  the 
staircases.   Yet  this  will  te  materially  simplified  ly  that  said  in  the  last 
Division  in  référence  to  planning  the  building  in  gênerai,  and  that  in  Part 
III  of  this  Handbuch  on  their  arrangement  and  construction,  parts  in  détail, 
and  on  external  staircases.   There  rernains  the  designing  of  staircases  in 
the  interior  of  the  building,  especially  those  of  monumental  character. 
a.  Forms  of  Staircases. 

202.  Historioal. 

To  characterize  staircases  of  différent  periods  of  art,  the  following  points 
become  prominent.   In  antiquity,  staircases  in  the  interior  of  the  building 
could  acquire  no  importance.   Principal  apartments  were  limited  to  the  ground 
floor;  stairways  leading  to  upper  stories  were  enclosed  between  walls,  and 
appear  to  hâve  rejseived  no  architectural  treatment,  and  were  quite  steep.   Ihis 
is  assumed  from  the  writings  of  Vitruvies  (Book  IX,  Chap.II)  and  is  proved  by 
extensive  and  partially  preserved  staircafeee  of  Roman  amphitheaters,  planned 
with  extraordinary  skill,  to  provide  access  to  ail  parts  of  the  bui"'ding  for 
^reat  multitudes  of  persons,  with  quick  egress  for  them  m  the  most  c^rfect 
manner.   Staircases  of  mediaeval  buildings  are  generally  placed  on  façades  in 

cpen  stairways  or  stair  towere  and  mostly  consist  of  winding  steps.   Désire 
for  richer  treatment  appear s  everywhere  under  influences  of  late  Gothic  and 
Sarly  Renaissance  in  numerous  gracefully  grouped  ançl  effective  créations. 
The  monumental  stairways  in  interiors  of  buildings  are  among  the  creaLj.ons 
of  the  Italian  Renaissance,  and  they  hâve  been  transferred  to  modem  architect- 
ure without  material  change.   Especially  in  public  and  palatial  buildings, 
while  dwellings  bave  comfortable,  and  attractive  staircases. 

Stairs  will  be  considered  from  the  point  of  view  of  suitability,  without  ré- 
férence to  diversities  in  material,  construction,  and  form. 
1.   Stairs  in  Straight  Flights. 

The  steps  of  the  staircase  sometimes  continue  in  one  flight  without  inter- 
ruption, but  they  are  generally  at  pro  )er  intervais  divided  into  separate 
flights  by  walking  spaces  or  landings,  with  or  without  change  in  direction. 
The  most  varied  forms  resuit  from  influences  affecting  arrangement  in  the  in- 
terior of  the  building,  yet  thèse  may  be  classed  under  a  number  of  simple 

types. 

203.  Straight  Staircases. 

The  form  most  convenient  and  appropriate  for  ascent  and  descent  is  the  strai^  ' 
staircase  without  turns  from  begiiming  te  ead.   It  may  be  enclosed  between  two 
walls  extending  beside  the  steps  (Fig.  2S1)  be  built  free  on  both  sides  in  the 


lÔO  ARCBITECTURAL  COMPOSITION. 

rooiii  (Fig.  £82),  or  may  be  free  on  one  side  and  built  againet  a  wall  on  the  oth- 
er(Pig-'283).   In  ail  cases,  particularly  if  the  height  is  very  great,  this  re- 
quires  a  great  length  of  space,  and  in  the  first  case  a  considérable  width  as 
well,  if  the  staircase  must  not  appear  very  narrow  in  proportion  to  its  lengtl 
and  height.   If  several  stidrcases  of  this  kind  must  be  placed  above  each  oth- 
er,  the  maximum  distance  œust  be  traveled  in  passing  from  floor  to  floor.   but 
if  not  required  to  economize  space,  the  straight  staircase  is  grand  and  siaple 
in  gênerai  effect  and  is  not  excelled  by  any  other.   It  is  therefore  partic- 
ularly adopted  to  monumental  buildings,  either  is  single  or  double  in  plan, 
or  may  be  arranged  symmetrically  to  A  5  or  G  D  (Figs. •  281,  283).' 

One  of  the^noblest  structures  of  the  first  kind  is  the  Seal  a  Régi  a  (Royal 
Stairs)  (by  Bernini)  leading  to  pontificial  apartments  in  Vatican  at  Rome  ( 
Fig.  384),  which  extends  in  a  single  flight  for  more  than  197  ft.^  in  length, 
and  even  appear s  much  longer  in  perspective  than  is  actually  the  case,  for 
between  thé  pair  of  oolumns  its  width  at  the  lower  end  is  27.5  ft.  this  di- 
minishes  to  le. 4  ft,  at  the  u p Br  end.   A  magnificent  exemple  of  straight 
double  staircase  waa  in  Hôtel  de  Ville  in  Paris,  destroyed  in  1871.   Fig. 
311  represents  on  one  half,  the  plan  of  the  ground  story,  on  the  other  being 
that  of  the  principal  story. 

Especially  in  stories  at  upper  ends  of"  such  staircases,  they  are  furnished 
with  galleries  te  ccnnect  them  with  the  adjoining  rooms,  and  thèse  are  eith- 
er treated  like  porticos  (Fig.  311),  or  are  free  above  and  are  merely  enclosed 
by  balustrades  next  the  staircase  (Fig.  281).   As  a  simple  staircase  before  halîr 
in  entrance  halls,  in  courts,  etc.,  the  straight  staircase,  as  in  Fig.  282,  is 
very  frequently  employed.  (Fig. -200,  etc.).   This  type  is  also  used  for  ordinar^ 
stairs  with  moderate  height  of  story,  vif  arranged  along  a  passage  required  for- 
communication  or  in  a  gêner ail y  accessible  space/- 
204.'  Staircases  in  Several  Plights. 

The  directi, <n  may  generally  be  changed  for  each  flight  between  landings,  pro- 
ducing  staircases  in  several  flights.   If  this  change  always  occurs  in  the 
same  direction,  a  simple  staircase  results,  if  in  bcth  directions,  we  hâve  the 
double  staircase  in  two  flights. 

205.   Staircases  in  Two  Flights. 

The  staircase  in  two  flights  is  formed  when  the  upper  flight  forms  on  the 
plan  an  extension  of,  or  a  right,  acute,  or  obtuse  angle  with  the  lower  flight, 
the  latter  are  rare.  The  staircase  in  Fig. 285  is  divided  in  two  flights  at 
right  angles,  and  its  entire  length  appears  at  a  glance,  the  lower  flight  ap- 
pearing  in  front  view  and  the  upper  in  side  view,   Suitable  treatment  produces 
an  intoresting  or  even  picturesque  and  effective  view.  Thèse  advantages  make 
th^  staircase  very  appro jriate,  where  as  in  Fig.  276,  it  is. built. free  in  the 
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roon  and  foras  a  part  of  ita  décoration.*    That  it  is  suited  to  even  iBonument- 
al  buildings  is  shown  by  Fig.  285,   also  by  plans  of  the  Palace  of  Archduke  Lud- 
wig  Victor  in  Vienne  (Pig. 185),   and  by  upper  and  louer  entrance  halls  of  Cap- 
itol  at   HÎnterthur,   furnished  with  tvK:>  suoh  stairoases  (Fig.    310d), 

by  far  laost  coiDonly  used  is  the  half  space  stairoase,   as  in  Fig.    266;   for 
it  is  easily  and  oonpaotly  arranged  with  rooms  of  ordinary  depth,   is  enolos- 
ed  by  itself,  periaits  acoess  froœ  principal   landing  to  the  différent  rooms  in 
that  story,   and  at  the  same  time  ascent  to  the  next  story  takes  the  shortest 
vray.     This  is  the  most  appropriate  fora,   though  not  the  most  élégant  in  its 
appearance,   since  the  upper  flight  of  the  stairs  usually  appears  froE  beneath 
a  dark  mass;    and  as  it  cuts  across  the  opening  zt  midheight  of  the  story,   it 
partially  obstructs  the  viev  in  the  stairvray.     This  frequently  ocours  in  It- 
alien palaces  (Fig.    273).      Plights  of  stairs  are  there  quite  broad  and  are 
inostly  enclosed  between  side  walls,   each  flight  appearing  by  itself  as  in 
straight  stairoases.      As  a  principal  staircase  extending  from  one  story  to  the 
next,   it  ends  above  in  open  form;   external  defects  then  dissapear,   and  it  is 
partly  not  visible  on  account  of  the  enclosing  walls  and  the  ending  of  the 
up.  er  part  of  the  stairway,    as  shown  by       Fig.    28c   (plan  of  ground  story). 
It  is  often  préférable  to  round  off  angles  of  the  landing  according  to  dotted 
linee  in  Figs.    28ô,    292. 

20Ô.    Stairoases  in  Three  Flights. 

Cottbining  ty  js  foros  in  Pigs.    285,   286  produces  a  staircase  in  three  flights, 
as  in  Pigs.    273,   287,   a  third  short  flight  being  added  below  or  above  to  the 
half  space  stairs,   usually  et  right  angles  to  the  middle  string  or  wall,   so 
as  to  begin      or  coaplete  the  ascent.     Thiè  giv«8  the  lowest  or  second  upper 
story  greater  height,  without  being  ooaplled  to  require  larger  space  for 
the  stairway,   with  equal  risée  of  steps.     This  fors  is  likewise  very  fréquent 
in  Italien  palaces.      A  good  effect  is  also  produced  by  three  space  staircase, 
which  changes  direction  at  right  angles  in  Fig.    271,   288,   especially  if  the 
second  flight  can  hâve  a  greater  length  than  the  other  two,  producing  a  leES 
obstructed  view  in  the  stairway  (Fig. 277). 
207.      Stairoases  in  Four  Flights. 

Likewise  originated  full   space  stairoases,   where  as  in  Fig.    289,   the  flights 
from  landing  to  landing  turn  at  right  angles,   and  end  above  the  point  of  bcgin- 
ning.      Stairoases  in  Figs.    288,    289,   are  open  towards  the  well-hole,   and  vïen 
several  stories  are  arranged  above  each  other,  they  recieve  light  through  cky- 
light.     They  therefore  possess  spécial  advantages  for  location  in  the  intei- 
ior  of  the  building,   and  os  sho^n  b)j  numerous  exaaples  and  by  the  given  plrns, 
they  are  capable  of  effective  architectural  treatnent.     Both  forms  demand  lath- 
er  more  floor  epace  than  many  ôthere  on  aocount  of  well-hole  enclosed  by  front 
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rooo  and  forma  a  part  of  ils  décoration.-    That  it  is  suited  to  even  aonument- 
al  buildings  is  shovrn  by  Pig.  285.  aleo  by  plans  of  the  Palace  of  Ârchduke  Lud- 
wig  Victor  in  Vienna  {Pig.ie5),   and  by  upper  and  lower  entrance  halls  of  Cap- 
itol  at   ninterthur,   furnished  with  tv*o  such  stairoases  (Pig.    310d), 

By  far  laost  oomonly  used  is  the  half   space  ^tairoase,   as  in  Pig.    266;   for 
it  is  easily  and  ooDpaotly  arranged  with  rooms  of  ordinary  depth,   is  enolos- 
ed  by  itself ,  pernits  acoess  froa  principal   landing  to  the  différent  rooms  in 
that  story,   and  at  the  sase  time  ascent  to  the  next  etory  takes  the  shortest 
vfay.     This  is  the  most  appropriate  fora,   though  not  the  most  élégant  in  its 
appearance,    since  the  upper  flight  of  the  stairs  usually  appears  froin  beneath 
a  dark  mass;    and  as  it  cuts  across  theopening  zt  midheight  of  the  story,   it 
partially  obstructs  the  viei»  in  the  stairway.     This  frequently  ocours  in  It- 
alian  palaces  (Pig.    275).      Plights  of  stairs  are  there  quite  broad  and  are 
mostly  enclosed  between  side  walls,   each  flight  appearing  by  itself  as  in 
straight  stairoases.      As  a  principal  stairoase  extending  from  one  story  to  the 
next»   it  ends  above  in  open  form;   external  defects  then  dissapear,   and  it  is 
partly  not  visible  on  account  of  the  enclosing  walls  and  the  ending  of  the 
up.  er  part  of  the  stairway,   as  shown  by       Pig.    28c   (plan  of  ground  story). 
It  is  often  préférable  to  round  off  angles  of  the  landing  according  to  dotted 
lines  in  Pigs.    28ô,    292. 

20Ô,    Stairoases  in  Three  Plights. 

Coffibining  ty  ja  foros  in  Pigs.   285,   28Ô  produces  a  staircase  in  three  flight s, 
as  in  Pigs.    273,   287,   a  third  short  flight  being  added  below  or  above  to  the 
half  space  stairs,   usually  at  right  angles  to  the  middle  string  or  wall,   so 
as  to  begin      or  complète  the  ascent.     Thiè  gives  the  lowest  or  second  upper 
story  greater  height,  without  beiog  oos^alled  to  require  larger  space  for 
the  stairway,  with  equal  ri ses  of  steps.     This  form  is  likewise  very  fréquent 
in  Italian  palaces,      â  good  effect  is  also  produced  by  three  space  staircase, 
which  changes  direction  at  right  angles  in  Pig.    271,    288,   especially  if  the 
second  flight  can  hâve  a  greater  length  than  the  other  two,   produoing  a  lets 
obstructed  view  in  the  stairway  (Pig. 277). 
207.      Stairoases  in  Four  Plights- 

Likewise  origlnated  full   space  stairoases,   where  as  in  Pig.    289,   the  fli^hte 
from  landing  to  landing  turn  at  right  angles,    and  end  above  the  point  of  bcgin- 
ning.      Stairoases  in  Pigs.    288,    289,    are  open  towards  the  well-hole,   and  w>en 
several  stories  are  arranged  above  each  other,   they  recieve  light  through  eky- 
light.     They  therefore  possess  spécial  advantages  for  location  in  the  intei- 
ior  of  the  building,   and  as  shown  b)t  numerous  exemples  and  by  the  given  plrns, 
they  are  capable  of  effective  architectural  treataent.     Both  forms  demand  lath- 
er  more  floor  space  than  oany  Others  on  aocount  of  well-hole  enclosed  by  front 
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Btring,   but  they  are  otherwise  easily  arranged  in  plan,    since  they  afford  a  sui 
able  oppurtunity  for  varying  ratio  of  iength  to  breadth  of   stairway.      But  there 
is  a  ffiiniffiuiL  limit,   fixed  in  accordance  with  Art.  230,   >»hich  is  that  not  less 
than  three  or  four  steps  must  be  placed  between       landin^s. 
206.      Staircasee  in  Two  branches  or  Doubled. 

The  moBt  diverse  forais  of   staircases  are  produced  from  the  simple  type  forniti 
by  doubling  them  on  the  axes  of  entrance  hall  or  vestibule,   and  which  are  gi- 
ven  by  lines  A  h  and  C  D  in  Figs.    281,    283  and  28f5.      Thèse  compound  forms  re- 
quire  no  extended  explanation,   being  readily  derived  from  the  preceding,    and 
their  use  in  interiors  of  buildings  will  be  treated  hereafter.     The  most  use- 
ful   staircase  in  two  branches  is  that  formed  from  Figs.    285,    2Sc   and  2£8  by 
symmetrical   arrangement   about  the  axis  A  B  of   the  middle  flight,   with. which  ii 
begins,    and  v?hich  is  divided  to  right   and  left.      Repeated  on  the  axis  C  D,    il 
may  be  teroed  a  double  staircase.      Examples  are  the  staircase  in  Fig.    290,    t'r.i-.i 
in  Fig.    240,   and  that   in  corner  building  in  Fig.    30f:;    also  in  Fig.    307,    etc. 
In  Fig.    305  the  entrance  to  ground  story  is  found  on  bisecting  line  of  the  an- 
gle,   and  therefore  in  this  direction  is  the  entrance  to  the  staircase,   but 
the  exits  in  upper  story  are  on  both  sides  perpendicular  to  corridors  parai lel 
to  Street  façades. 

It   may  be  said  with  regard  to  thèse  staircases  in  two  branches,    that  their 
effect   is  more   spacious  and  stately  than  that  of   simple  forms,    but  the  deicand 
for   space  is  correspondingly  greater.     And  when  space  is  not  abundant,    a  si:r- 
ple  and  spacious  staircase  is  decidedly  to  be  preferred  to  one  of  two  branches, 
restricted  in  plan  (see  Art.    221).      Burchhardt  says  that  a  chief   innovation  in 
the  architecture  of  palaces  in  Late  Renaissance  consists  in  doubling   stairc.^L- 
es  for  sake  of  symmetry,    after  œen  had  already  become  accustomed  to  such  in 
gardens  and  courts  after  Bramante.     They  either  commenced  below  with  two  separ 
ate  staircases,  or  one  staircase  was  divided  in  two  above  the  first  landin^^. 
Great  œerit  is  due  to  Genoa  with  its  steep  flights  of   steps,    where  care  must 
always  hâve  been  taken  to  obtain  for  the  numerous  external   stairway s  a  good  anc 
beautiful  effect. 

2.      tiinding  Staircases. 
209.      Simple  Forms. 

Insteîâd  of  changing  the  direction  from  landing  to  landing,   as  in  the  preced- 
ing  straight  typical  forms,   this  may  also  be  effected  from  step  to  step  by 
winding  staircases  with  a  solid  nenel  or  a  well-hole.     Thèse  are  either  entiri:- 
ly  of  viinders,   as  in  Pigs.    293,   294,  or  partially  so,   but  usually  are  encios- 
ed  by  a  senicircle.      «inding  staircases  are  easily  adapted  to  either  a       -^icir- 
edcular  or  polygonal,   an  oval  or  reotangular  room,    and  is  therefore  more  rend- 
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ily  employed  on  an  irregular  building  site,   than  are  stairs  of  other  types  ( 
side  stairs  in  palace.   Fige.    185,    18ô).     They  occupy  least  space  on  plan,    and 
admit  of  acoess  at  any  height  and  at  ail  points  of  the  perimeter;    they  are  al- 
80  the  only  form  suited  to  any  stride,    since  on  the  radial   stepa  may  be  selec- 
ted  at  pleasure  any  proportion  of  tread  to  f ixed  ri se,   both  ascending  or  des- 
cend ing. 

This  type  bas  the  defeot  in  case  of  small  radius,   that  the  change  in  direc- 
tion from  step  to  step  is  perceptible,    asoent  and  descent  being  quite  trouble- 
some,   but  this  alnoet  entirely  dissapears  with  a  larger  well-hole.     On  account 
of  this  difficulty  the  ninding  staircase  is  net  employed  vrhere  it  is  préférable 
for  its  other  advantages,   as  when  the  arrangement  of  straight  stairca&es  is  cb- 
jectionable  for  local  reasons  (lack  of  space,   irregularity,   etc.).      It  was  pre- 
viously  stated  that  winding  staircases  almost  exolusively  employed  during  thé 
middle  âges  and  the  Ëarly  Renaissance. 

As  historical  examples  in  Italian  buildings,   which  seldom  exhibit  this  typi > 
cal  form  in  the  interior,   are  the  circuler  staircase  in  Belvédère  of  Vatican 
(by  Bramante,    1506),  and  the  later  oval  staircase  in  barberibi  Palace  in  Rome 
(by  Borromini),  only  differing  from  the  former  by  its  elliptical  plan  (Pig.  294). 
Both  are  of  considérable  dimensions  (about  29.5  ft.*  in  clear  width);    the  hollow 
nevrell  is  composed  of  twelve  Doric  columns,   which  follow  the  helical  curvature 
of  the  strings  and  balustrade.      Among  designs  of  àllied  type,   though  oï  différ- 
ent form,   are  the  élégant  winding  staircases  in  middle  and  southern  Germany, 
mostly  of  the  16th  century  (Pig. 298);   then  among  numerous  Prench  examples  of 
S^rly  Renaissance  le  trhe  beautiful  nevell  staircase  of  Château  of  Chateaudun, 
of  beginning  of  lôth  century,  Figs.   295,   297.     Differing  from  most  contemporary 
designs,  the  latter  is  eûoloaed  in  the  building,   permitting  free  passage  between 
A  and  B..    The  square  plan  is  by  conical  «aults  transformed  into  an  octagon,   and 
this  into  a  a  circle  by  the  eight  corbelled    eut  columns  siipporting  the  helical 
cor  ni  ce. 

kodern  architecture  has  rightly  s  ohanged  to  more  simple  forms  of  the     '    st^dr- 
cases,   at  the  same  time  «ith  a  priac^tiosl  limitation  of  their  use.     They  are  em- 
ployed for  minute  uses  in  their  most  compact  f  crm  as  narrow  isolated  3-tairs  with 
newells,   but  otherwise  are  only  used  for  subordinate  purposes,    since  they  are 
entirely  unsuitable  for  use  by  many  persons.      nith  a  wide  well-hole,  they  now 
occur  as  main  staircases,   usually  in  semicircular  form,   as  in  Fig.    291. 
210.     Coopound  Forms. 

uinding  stairs  are  suited     to  combine  *«ith  straight  ones.      Most  common  is  the 
type  in  Fig.   292,  which  may  be  placed  in  rooms  ending  in  either  rectangular, 
circuler,  or  polygonal  form»;  and  which  retains  both  the  advantages  and  the  de- 
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fects  of  the  two  foras  oompoeing  it.   It  is  oppropriate  wher©  little  space  is 
available  and  an  interœediate  landing  is  omitted  on  acoount  of  low  height  of 
story,  as  in  apartment  houses  and  other  buildings  for  purposes  of  utility.  Te 
incert  a  yjalking  space  in  form  of  a  sector  of  a  circle  instead  of  a  fev»  stepe 
is  more  diturbing  than  advantageous,  if  the  space  is  not  viide  enough  to  requir^ 
at  least  two  ordinary  steps  thereon  (Art.  222).   As  main  staircases,  compound 
forms  are  usually  arranged  in  two  branches  in  monumental  buildings.   It  is  us- 
ual  to  commence  with  a  middle  straight  flight,  which  branches  from  the  landing 
in  two  curved  arms  (Fig.296).   Fig.  31c  is  a  notable  example.   Externai  straight 
flights  of  steps,  much  as  usually  entrance  and  exit  steps,  are  usually  construct- 
ed  with  more  or  less  curved  steps,  gradually  becoming  wider  (Fig.  177). 
b.   Arrangement  and  Form  of  Staircases. 

211.  Main  and  Private  Staircases. 

According  to  purposes  and  importance,  main  and  private  staircases  are  distin^- 
uished.  The  first  is  for  public  use  in  most  buildings,  but  the  latter  is  for 
private  use  and  for  the  passage  of  the  occupants.   As  a  room  for  gênerai  use, 
the  main  staireay  must  be  easily  recognized  and  accessible;  only  in  family  and 
private  résidences  is  required  a  certain  séparation  and  isolation,  but  on  en- 
tering  public  buildings,  one  sh,<uld  not  doubt  where  to  seek  the  main  stairway. 
ïhis  does  not  alone  usually  suffice,  since  it  generally  ends  free  in  the  prin- 
cipal story,  and  it  is  désirable  to  so  arrange  that  two  flights  may  not  corne 
above  each  other. 

To  provide  communication  with  the  upper  stories,  side  stairway s  are  placed 
in  liirger  buildings  in  addition  to  the  main  stairway,  and  thèse  extend  from  et  1- 
lar  to  Gttic.   As  service  stairs,  they  provide  servants  with  aocess  to  the 
housekeeping  rooms,  so  that  the  main  stairway  is  kept  free;  as  stairs  for  pri- 
vate use,  they  are  required  to  directly  connect  a  séries  of  rooms  in  différent 
stories,  but  belonging  together.   3id©  stairs  must  sometimes  serve  for  sever- 
al  of  thèse  purposes  and  be  planned  accordingly.  But  it  is  especially  the  main 
staircase  whose  suitable  location  and  arrangement  will  cause  diff iculties. 
1.  Location  and  Direction. 

212.  Location  of  Princi.al  Landing. 

In  harmony  with  the  interna»l  subdivision  of  the  building,  the  main  staircase 
is  either  located  at  an  externai  side  of  the  building,  or  more  oommonly  at  its 
center.  It  may  then  be  partially  or  entirely  surrounded  by  rooms.  This  is  ce- 
termined  by  the  location  of  the  principal  landing,  ainoe  aecessibility  of  adjoin- 
ing  rooms  is  thereby  fixed.   If  the  principal  landing  lies  in  the  interior  oî 
the  building,  then  aocording  to  arrangement  of  entrance  hall,  the  space  in  the 
ground  story  is  divided  in  two  equal  parte,  %ig.2Ô9,  or  in  two  unequal  ones, 
Fig.  300;  both  methods  permit  access  to  and  from  the  staircaee  in  the  three 
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directions  indicated.   In  most  public  buildings  and  in  larger  business  builcl^ 
in£8  and  stores,  this  séparation  is  not  oljectionable,  but  it  will  frequentl; 
be  very  disturbing  in  private  or  apartment  houses.   Placing  the  entrance  irci 
façade  to  the  side  or  rear  beneath  the  intermediate  landing  is  only  permiss- 
ible  in  ordinary  or  merely  useful  buildings,  or  in  stairways  of   subordinate 
importance,  according  to  Art.  Iô9. 

In  smaller  designs,  the  staircase  and  principal  landing  are  placed  againLst 
an  external  wall,  obtaining  the  advantage  that  the  rooms  form  a  compact  sér- 
ies (Fig. 301).   Access  to  them  can  occur  but  in  two  directions.   This  arrange- 
ment is  preferred  in  French  plans,  even  for  main  stairways  of  larger  build- 
ings:, as  it  becomes  possible  to  place  the  Windows  above  principal  landin^  at 
the  same  height  as  other  Windows  of  the  building.   The  same  advantage  is  ai  fera 
ed  by  a  location,  Fig.  302,  together  with  unbroken  connection  with  ail  rooms, 
Fig. 301.   This  has  the  defect  that  passage  must  be  arranged  around  the  stair- 
way,  not  only  requiring  much  space  but  also  a  wider  passage  for  reachin^  rear 
apartments.   jt  is  therefore  seldom  arranged  in  this  way  (Fig.  291).  but  is 
préférable  if  (Fig.  303)  it  opens  into  a  court  surrounded  by  porticos,  or 
(Fig.  304)  it  gives  access  to  several  intersecting  wings  of  the  building. 

The  former  arrangement  is  found  in  Austrian  îwuseum  of  Art  and  Industry  of  \i„-, 
na  (Fig. 337);  the  latter  occurs  in  hospitals,  etc.   According  to  Art,  126,  in- 
tersections of  compound  ground  plans  are  generally  suitable  for  location  of 
stairways,  lighted  by  sky  lights,  and  also  when  wings  of  the  building  partial- 
ly  intersect,  as  indicated  by  dotted  extension  in  Fig.  304.   The  principal 
landing  may  give  access  in  the  three  directions  toward  the  front  and  also  di- 
rectly  sidewise  to  the  passage  to  the  rear.   Thus  in  the  School  Building,  ^i-t. 
131,  and  generally  in  ail  stairways  placed  entirely  in  the  interior  cf  the 
building.   The  last  building  shows  that  even  for  this  location  of  the  stair- 
case, lighting  by  direct  side  light  is  possible,   jf  the  wings  of  the  build- 
ing form  an  angle,  the  staircase  is  sometimes  placed  on  the  line  intersecting 
the  angle,   ^ere  will  be  chosen  either  the  arrangement  in  Fig.  30ô  or  "the 
staircase  with  two  branches  in  Fig.  305.   Among  other  advantages,  the  last 
has  that  of  avoiding  acute  angles  toward  the  stairway  in  Fig.  30c,  and  one  w.ay 
enter  from  it  either  corr/idor  of  right  or  left  wing.   By  arranging  it  as  in 
Fig.  305  better  lighting  of  the  side  corridor  can  be  obtained,  and  a  skyli^ht 
must  be  provided. 

213.   Accessibility  and  Séparation. 

Various  plans  in  Figs.  299  to  30ê  show  the  location  to  be  assigned  general- 
ly to  the  staircase  with  regard  to  greatest  possible  ease  of  access  to  the 
main  part  of  the  building.  Therefore,  in  large  blocks  of  houses,  barracks,  etc. 
staircases  are  repeated  at  flxed  intervals^  ar»  externally  accegaitle,  and  are 
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•OBtly  of  fire-proof  oonetraotlon. ;    But  with  acoesslbility,  séparation  is  also  me- 
essary  in  certain  oases.;    Bi^ecially  in  private  residenoeB  and  alao  in  buildings  op;| 
to  the  pnblio,  Ilke  théâtres»  halle,  poBt-% offices,   etc.;,  it  is  inportant  to  arraijge 
the  oonnection  «ith  the  entrance  halls,   so  that  those  asoending  and  desoending  moy 
be  proteoted  f roB  drau^hts.;    This  is  oare  difficult  and  aore  neoeasary,   sinoe  st:àr 
«ays  extending  through  the  entire  height  of  the  building  are  esstential  for  upward 
ventilation»;    nind  screens  are  placed  at  proper  points  to  prevent  draught.s. 
814.     Direction, 
besides  the  location  of  staircase  is  to  be  deteroined  the  direction  of  the  fli^hi 
of  stairs  in  différent  cases.     Both  on  entering  the  Luildlng  and  on  reaching  the  ur 
per  stories,  one  should  not  doubt  how  to  turn  to  reach  the  rooas.     This  is  best  at- 
tained  by  asoending  staircase  directly  froin  entrance  without  change  of  direction, 
and  one  can  directly  see  the  route  froo  the  main  landin^. 

215.  Beginnîng  and  Ending  of  3t air cases. 

It  is  usuel  to  place  the  beginnlng  of  the  staircase  on  one  axis  of  the  widely  op 
ened  entrance  hall,   and  that  it  may  be  more  clearly  seen,   a  number  of  steps  someti 
are  allowed  to  project  into  the  hall.,    It  is  also  désirable  to  hâve  the  last  fli^- 
of  steps  upward  accord  with  axis  of  principal   apartment  of  that  story.      Therefore 
if  a  large  hall  lies  in  the  front  of  upper  story.,  it  is  natural  to  make  the  arrcn. 
ment  in  Pig. 307;    if  it  occupies  a  part  of  the  rear  façade,   that  in  Fig.;  308  is  e   - 
able  one.      In  the  last  case,   the  rooia  is  reaohed  without  change  of  direction;    ir 
the  first^    a  half  turn  is  required  at  intermediate  landing.      In  both,  the  beginrir 
of  the  staircase  is  on  the  axis  of  the  entrance  of  the  building,   the  end  being  en 
that  of  the  hall. 

If  one  of  the  halls  or  principal  apartments  is  required  in  the  ground  story,   ihi 
hall  is  preferably  placed  on  the  axis  of  entrance  hall   and  entrance,   the  beginnjru 
of  the  staircase  being  placed  on  the  transverse  axis  with  a  quarter  turn  to  riglt 
or  left   (Fig. 310),    so  that  wide  passages  beside  the  stairs  (Fig. 308)   may  then  fer; 
an  attractive  approach  to  the  principal   apartment,;  or  staircases  may  be  placed  ri 
each  side  of  entrance  hall (Fig.  272).     The  stiarcase  is  placed  unoonditionally  ii    t 
direction  of  transverse  axis,    if   (Fig. 309)  it  must  be  accessible  from  both  iiont 
rear  sides,   or  a  carriage  passage,   with  whlch  it  is  connected,   leads  through  th^ 
building*;    In  thèse  and  other  cases,   the  plan  is  frequently  symmetrically  doubled 
about  the  principal   axis,   the  entrance  hall  being  in  the  ground  story  connected 
with  two  main  staircases,   which  end  in  the  upper  story  in  a  common  hall   (Figs. 310 
310d)  or  at  opposite  ends  (Pig.  311)  to  make  différent  parts  of  the  building  ac- 
CBBBible. 

216.  Twin  Staircases.; 

The  saoe  purpose  is  served  by  combining  two  staircases  having  a  common  intermed 
iate  landing,  as  arranged  in  a  number  of  old  and  new  buildings,  and  which  may  be 
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terned  twin  Btaircases.  Thus'Fig.  310e  is  one  of  the  two  main  staircases  of 
Teohnioal  High  School  at  Chariot tenberg  exeouted  with  very  iaposing  dimensions, 
and  arranged  parallel  to  main  axis  along  the  passages  around  the  great  inner 
oourt  in  center  of  the  bnilding  and  in  two  stairways,  one  above  the  other,  to 
oonneot  with  the  three  stories.;  A  person  may  start  at  A  or  B  and  ascend  the 
stairoase  with  a  half  turn  in  the  direction  of  the  arrow  A- A  or  B-B,  or  travel 
in  the  approxiaately  straight  direction  A-B  or  B-AD;  Also  the  main  stairoase 
of  Opéra  House  in  Frankfurt  -o-t-M  (Pig.Q14).; 

Two  staircasôs  may  be  combined  in  still  other  ways,  when  their  junction  is 
effeoted  at  the  upper  landing  instead  of  on  the  intermediate  one.   This  may  be 
dono  when  the  principal  story  is  two  stories  above  the  ground  story.   Since  the 
stairoase  may  terœinate  only  in  the  main  story,  and  in  accordance  with  Art.  204, 
fîights  are  not  properly  repeated  above  each  other,  the  design  muet  hâve  such 
a  length,  that  one  must  either  ascend  by  a  single  stairoase  the  entire  height 
from  ground  story  to  principal  story,  which  forms  the  second  upper  story,  or 
reach  the  eame  point  by  two  staircases  placed  behind  or  beéide  each  other.  The 
first  leads  from  ground  story  to  first  upper  story,  and  at  its  ending  commences 
the  second,  which  ends  free  in  the  princi  jal  story.   The  two  stairways  are  thus 
placed  in  direct  connection;  one  extending  through  the  entire  height  of  two 
lower  stories,  the  other  through  that  of  two  upper  stories. 

Such  an  arrangement  is  carried  out  in  Techàical  High  School  at  Munich,  and  is 
represented  in  Figs.  310a,  310b.   The  entrance  to  ground  story  is  found  on  the 
main  axis  bene^th  the  story  landing.   One  may  thence  pass  into  the  first  upper 
story,  or  by  the  staircase  divided  in  three  branches,  to  the  point  lying  imined- 
iately  above  it  in  the  second  upper  story,  where  is  the  entrance  to  the  large 
hall,  or  may  change  direction  to  right  or  left.   The  connection  with  the  rooms 
in  the  rear  is  arranged  in  upper  stories  by  halls  at  loth  sides  and  in  ground 
story  by  one  beneath  the  stairs. 
217.   Groupe  of  Stiarcases. 

Extraordinary  numbers  of  people  are  to  be  assumed  in  many  buildings,  to  ensure 
accessibility  to  ail  their  parts  in  différent  stories.  Particularly  in  théâtres, 
concert  halls,  cireuses,  etc. ^  it  is  necessary  to  re^ulate  access  of  the  public 
to  différent  parts,  especially  to  provide  for  quickly  eaptying  the  building,  and 
this  is  done  by  separate  fire-proof  staircases,  which  occur  in  like  number  and 
arrangement  of  the  main  axis  and  lead  to  attractive  entrances..  (Plans  of  O-èp- 
zig  Hall,  Figs.  178,  181). 

An  exa&ple,  where  with  référence  to  esthetic  effect,  both  suitability  and  se- 
curity  were  both  taken  into  acoount  in  its  design,  is  afforded  by  City  Théâtre 
at  Riga,  by  Eohnsedt»  Fig.  312.  One  may  pass  from  entrance  hall  at  p,  and  also 
froB  aida  entrance  at  p,  to  ground  story  vestibule  and  to  landings  at  the  some 
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height  by  leans  of  the  other  ascents  1,   II,  and  III,  whioh  lead  frp»  the  cx>r- 
responding  vestibules  to  stairoases  of  the  I,  II,  III  tiers.;  Thèse  stairsa  art 
both  ingeniously  and  econonically  arranged  as  tuin  stairoases  (Art.  218)  in 
three  flights  beside  and  over  each  other,  but  are  separated  from  each  other 
by  massive  partition  walls  and  by  landings.  From  the  ground  story  upwards, 
the  occupant  of  the  I-tier  uses  the  flight  c,  whioh  terminâtes  at  x;  that  of 
the  II  tier  first  uses  flight  b,  then  a  second  flight  carried  over  c,  whioh 
likewise  ends  at  x;  finally,  that  of  the  III  tier  first  ascends  flight  a,  then 
a  second  over  b  and  a  third  flight  over  c,  to  land  at  x.  The  crowding  of  the 
public  is  impossiboe  if  doors  at  y  in  the  I  and  II  tiers  and  those  at  z  at 
height  of  the  I  tier  are  kept  olosed.  Yet  there  must  be  opened  between  the  acts, 
since  no  other  staircases  exist  for  paesing  fr, an  tier  to  tier  and  to  the  foyer 
over  the  entrance  hall  at  height  of  the  I  tier. 

In  large  théâtres  (Paris,  Vienna,  Frankfort-o-k,  etc. )  a  central  state  rail- 
way  is  placed  between  the  side  staircases  of  the  différent  tiers.  In  Fig. 313 
(Grand  Opéra  in  Paris,  by  Garnier),  the  side  staircases  open  freely  into  the 
halls  around  the  principal  staircase  and  serve  for  ail  tiers.  The  ground 
staircase  is  reached  directly  from  main  entrance  on  the  direction  of  the  axis 
and  through  the  great  entrance  hall  from  carriages  placed  leneath  the  audience 
rooffl,  by  two  flights  of  stairs  leading  upwards.  Both  steps  and  bajustrades 
are  curved  as  shown  to  produce  a  pleasing  appearance  of  the  entire  stairway 
design.;  In  Fig.314(0pera  House  in  Frankfort-o-W  by  Lucae)  side  staircases  are 
placed  in  closed  stairways.  In  both,  ascent  of  the  main  staircase  begins  in 
direction  of  the  main  axisL  while  access  to  the  tiers  and  to  the  foyer  is  di- 
verted  to  each  side  of  the  building,  so  that  the  staircases  must  turn  nt  right 
angles  to  the  axis. 

The  same  reguirements,  direction  of  flights  of  stairs  at  commencement  and 
ending,  frequently  leading  to  opposite  points  of  the  axis,  occur  in  many  oth- 
er examples  (Figs.  317,317a).  On  the  other  hand,  the  conditions  and^  space  at 
disposai  frequently  demand  that  the  ending  shall  te  directly  over  Ithe  begin- 
ning  (Fig.  3160). .  It  remains  to  refer  briefly  to  certain  peculi<-ir  forms,  coiri- 
posed  of  winding  and  straight  flights  of  stairs  (Fig. 31c).   The  two-branched 
portions  of  thèse  two  staircases  are  in  semicircular  form  with  winding  steps. 
The  plan  shows  them  at  height  of  the  upper  landing.   This  floor  of  the  upper 
story  is  partially  occupied  by  an  opening  to  light  the  levier  rooms  by  cei)i- 
ing  light,   Therefore,  the  type  of  plan  and  combinations  of  the  two  staircases, 
one  behind  the  other,  is  as  hère  represented, 

2.   Arrangement  and  Treatment  of  Forms. 
218.   opace  Required. 

Based  on  investigations  made  in  this  handbuch,  staircases  are  to  be  arranged 
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and  exeouted  acoordlng  to  the  preoeding  prinoiples.; 

The  space  required  is  first  to  be  fixed,  and  dépends  upon  :- 
1.  Groun^^pIèn  of  staircase,  whether  single  or  double. 
.2.  Meight  of  the  riser  end  width  of  staircase.. 
219.   Inclination  and  Stride. 

Commence  with  the  rate  of  inclination,  since  for  a  given  height  to  be  as- 
cended  the  length  of  the  staircase  on  the  plan  is  thereby  fixed.  The  tread 
and  the  riser  are  Loth  in  accordance  with  the  dignity  of  the  staircase  and 
also  with  its  height;  they  are  to  be  made  more  convenient  for  the  longer 
flights,  or  the  greater  the  number  of  steps  to  be  ascended  in  a  straight  line. 
Thus  the  Scala  Regia  (Fig.284)  has  90  steps  in  a  single  flight,  41  steps  bein^ 
between  first  and  second  landings,  and  thèse  steps  hâve  4.7,^  inches  rise  to 
20.5  inches  tread.  The  staircase  in  the  Ducal  Palace  in  Genoa  ascends  3r>.  1 
ft.  from  ground  story  to  principal  story  by  80  steps,  averaging  5.  25  inches 
rise  to  from  le. 2  to  17.7  inches  tread,  and  thèse  are  interrupted  by  two  walk- 
ing  spaces,  while  our  more  récent  and  less  dignified  monumental  buildings 
seldom  hâve  more  than  20  to  25  steps  in  a  single  flight,  and  less  than  -,5  to 
5.9  rise  to  13.8  to  13.0  inches  tread  scarcely  occurs;  with  a  moderate  height 
of  story,  two  flights  of  steps  usually  suffice  with  12  to  15  steçs  each,  hav- 
ing  C.7  to  Ô.9  inches  rise  for  11.0  to  1  (.  65  inches  tread.   For  servant 's 
stairs,  7.1  to  7.9  inches  rise  for  9.45  tp  7.9  inches  tread  are  permissicle, 
when  height  of  story  is  not  great.; 

It  is  to  be  remembered  that  ratio  of  tread  to  riser  must  be  the  same  through- 
out.   To  effect  this  and  to  simplify  the  figures,  it  is  recommended  that 
heights  of  stories  be  made  multiples  of  height  of  riser,  just  as  the  length 
of  a  tlight  of  steps  on  plan  is  a  multiple  of  the  tread,  thus  requiring  heights 
of  the  stories  to  vary  slightly.   (Not  usually  practicable).   If  the  nuir.ber 
of  steps  has  been  fixed,  then  is  to  be  determinedin  accordance  with  the  chos- 
en  type,  the  division  into  one,  two  or  more  flights  with  landmgs  between 
them.   In  fixing  dimensions,  the  foUowing  points  are  to  be  kept  in  view. 
220.;  Length  of  Flight  of  Steps. 

As  for  distances  between  landings  or  length  of  a  flight,  the  extrême  limit 
is  given  by  the  examples  and  results  just  given.   The  usual  rule  that  from 
12  to  15  steps  should  be  allowed  in  a  direct  succession  in  a  flight  is  entire- 
ly  correct,  for  it  is  based  on  the  usual  height  of  story  and  of  riser,  also 
requiring  that  at  least  one  intermediate  landing  be  arranged  in  main  stair- 
case in  each  story.  The  einimu  length  of  flight  is  to  be  not  less  than  three 
steps.   Single  steps  should  not  be  onitted  to  break  a  straight  flight,  since 
they  are  easioy  overlooked,  'are  disturbing,  and  may  even  become  dangerous. 

If  several  flights  of  steps  extend  above  eaoh  other  to  the  différent  stories 
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vith  appropriate  arrangesent  of  tha  plan  and  equal  haights  of  stories,  they 
■tiai  bava  oorraepondiag  head  rooa;  if  haighta  of  tha  atoriaa  differ  bur  little, 
tban  in  lower  atorias  ona  oi   tvo  Btaps  ■«>  ba  osittad  from  the  flights  and 
tha  width  of  landing  increaead  acoordingly.  ;  If  tha  haighta  of  atories  are 
very  différent,  typical  foraa  of  c^aoa  etairs  affordé  means  of  egualizing 
thôm»  Bince  in  Pig. 309  tha  aiddla  fligbt  aay  ba  antiraly  omitted  and  to  the 
landing  be  given  tha  antire  «idth  of  tha  stairway.  If  the  ground  story  is 
higher  than  next  story,  thia  aay  be  reaadied  by  prafixing  a  flight  at  a  pro- 
per  place.;  But  except  for  spécial  raasons,  equal  lengths  should  be  given  to 
f-iights  of  steps  plaoad  over  each  other,  to  ansure  that  beneath  the  turns  in 
the  Btairs  there  should  remain  auffioiant  head-rooa,  not  less  than  two-thirds 
to  three-fourths  the  hai^^ht  of  the  story. 

221.  nidth  of  Plight  of  Stairs. 

The  width  of  the  stairs  or  length  of  steps  is  to  be  greater  if  enclosed 
Letween  side  walls  (box  stairs),  than  if  open  on  one  or  both  eides,  and  it 
oust  also  be  greater,  tha  further  the  flight  extends  in  a  straight  line.  This 
is  shown  in  Fige*;  284,  311;  it  résulta  genarally  that  in  monumental  buildings 
a   width  of  stairs  from  8.2  to  9.84  ft.  is  not  unusual,  and  in  branched  stair- 
cases  the  middle  flight  is  ganerally  still  wider.  There  is  also  a  miniKum 
for  stairs  in  two  branches;  for  a  certain  width  is  necessary,  even  in  a  pri- 
vate  résidence,  if  it  be  used  and  is  not  to  appear  mean.  This  may  be  taken 
at  about  ô.5ô  ft.;for  the  middle  flight  and  at  4.92  to  5.25  ft.  for  narrow- 
«r  side  flights.; 

222.  Dimensions  of  Landin^is. 

It  is  a  rule  for  the  landing,  that  its  width  is  to  equal  the  length  of  the 
step,  or  that  of  the  narrower  flight  of  steps  in  a  staircase  in  two  branches. 
But  the  depth  of  landing  is  to  be  proportional  to  length  of  stride,  bo  that 
one  may  take  two  or  three  ordinary  steps  of  21.  ô  to  22.8  inohes  each  on  it. 
Only  then  will  it  make  the  ascent  of  the  stairs  easier,  and  it  is  therefore 
better  to  entirely  omit  the  landing.,  than  to  insert  it  to  the  détriment  of  a 
proper  rats  of  iise,  ; 

223.  Lighting.. 

Lightin^  is  of  great  importance  for  arrangement  and  appearance  of  the  stairs, 
for  a  well  lighted  stairway  makes  an  agreeable  and  charming  impressi,*!,  just 
as  a  dark  one  produces  an  unpleasant  and  inharmonious  effect.;  ne   naturally 
hâve  thon  a  feoling  of  insecurity  in  ascanding  or  descending.  Moreover  the 
stairway  usually  serves,  also  for  indirect  lighting  of  adjoining  rooms.  There- 
fore the  stairway  must  under  ail  oircumstancas  hâve  direct  light  and  it  should 
be  lightsd  as  abundantly  as.posaibla.  Tha  usual  arrangement  with  the  land- 
ing against  an  external  wall  causes  thé  lighting  of  tha  stairway  by  side  light. 


171  ARCHITECTURAL  COMPOSITION. 

the  Windows  being  plaoed  at  mid-height  of  the  story,  as  in  Pigs.  299  and  300. 
This  will  therefore  be  made  apparent  proparly  by  projectingAhe  intermediate 
landing  and  stairway  beyond  the  front  of  the  building  on  the  exterior;  there- 
by  obtaining  more  apace  for  development  of  the  design  in  the  interior.  But 
the  Windows  of  the  stairway  are  not  to  be  placed  at  the  same  heigbt  as  those 
of  the  rooms;  they  should  be  placed  above  the  principal  landing  and  this  should 
be  against  an  external  wall  as  in  Figs. .  301  and  302.  For  a  landing  or  flight 
of  stairs  to  eut  aoross  the  glass  surface  of  the  Windows  is  inappropriate 
and  ugly.; 

In  lighting  by  a  skylight,  it  is  to  be  remembered  that  if  the  staircase 
extends  through  several  stories,  intensity  of  the  light  in  the  lower  story 
is  naturally  muoh  reduced,  and  it  is  further  greatly  lessened  by  the  shadows 
of  th©  flights  of  stairs.   As  in  Art. .^7,  not  only  jnust  a  plan  suitable  for 
admission  of  light  be  chosen,  but  the  lighting  surface  must  be  made  very  large. 
Fequirements  frequently  differ  greatly  and  must  therefore  be  obtained  in  dif- 
férent cases.  In  the  staircases  extending  through  the  two  lower  stories  of 
the  Fédéral  Capitol  at  «interthur  (Pig.310d),  the  ground  story  is  sufficient- 
ly  lighted  by  the  faigh  side  light  passing  down  from  upper  stair  hall  through 
two  openixigs  in  oeiling  of  lower  hall,  whioh  together  hâve  an  area  of  only 
97.2  sq."  ft.  ,  or  about  one-nineteenth  of  the  floor  area  of  the  roonj.   In  the 
house  of  the  Muséum  Society  at  Stuttgard  (Pih.  309)  the  area  of  skylight  amounts 
to  173  sq.ft.or  about  one-seventh,  and  is  admitted  through  well-holes  between 
middle  and  side  flights  of  the  stairway;  the  last  example  also  shows  how  sky 
light  may  be  utilized  for  directly  lighting  adjoining  rooms.   In  designs  for 
sky.ULghts,  care  must  be  taken  to  provide  sufficient  ventilation  of  stairway 
in  accordanoe  with  Art.;103. 

224.  Treatment  of  Foras. 

Variety  in  architectural  appearance  and  effect  of  the  staircase  is  first 
fixed  by  the  ground  plan.  The  staircase  ascending  in  a  closed  stairway  ap- 
pears  différent  from  that  combined  into  a  spaoious  design  with  the  entrance 
*hall,  portico,  or  porch.  The  treatment  of  the  staircase  hall  is  also  to  be 
distinct  from  that  of  the  stairway.;  Treatment  of  the  forms  is  very  varied, 
according  to  whether  flights  of  steps  are  entirely  free  beneath  or  are  support- 
ed  by  piers,  columns,  or  vaults  (For  vaults  beneath  stairs  and  their  décora- 
tion, see  Art. 172,  Figs.  228,229)  or  are  supported  by  walls  at  one  end  of  the 
steps,  or  extens  between  entirely  solid  walls  (box  stairs). 

It  is  less  necessary  to  consider  différences  in  form  produced  by  construct- 
ion and  building  naterials,  as  thèse  hâve  been  discussed  and  hâve  been  il lus- 
trated  by  the  examples.  The  balustrade  or  railing  always  follows  the  incli- 
nation and  the  changes  of  the  flights  of  ^stairs.  This  is  aided  by  regardin^ 
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each  fli^ht  as  a  part  ly  itself;    for  even  i«ith  a  considérable  length,   the 
différent  steps  only  appear  as  unimportant  architectural  memlers;    Ly  their  suc- 
cession they  aid  one  in  estimating.  size  of  the  rooit  and  height  of  ssoent,    the 
londing  affordin^   a  necessary  pause  for  the  eye.      The  intersection  of  the 
flights  and  the  inclined  balustrade  iiith  the  structural   parts  of   the  stair- 
Y»ay  occassions  diff iculties.      It   is  simples  when  the  fli^ht  of   steps  is  built 
free  in  the  room  and  ends  there,    and  the  pleasin^   and   quiet  impression  thus 
produced  is  attained  in  r.o  other  way   (Figs.SlDb,    31?a)._     If  the  staircase  ic 
built   against  on©  wall,   the  subdivision  of  the  latter  usually  foliows  the 
inclination  of  the  staira      The  vîall   surface  is  divided  in    janels  and  is  al- 
so  animated  by  moulded  joints  or  by  hori2K)nt8l   bands  and  mouldin^.s  ending 
at  th©  height  of  the  story.;    Smooth  materials,   capable  of  polish,    and  not  eas- 
lily  injured  by  use,    are  especially  appropriate  therefor.      If   the  flight  must 
be  carried  alont  a  séries  or  piers  or  a  colonnade  which  replaces  the  solid 
vralls,    it  is  advisable  to  treat  the  latter  in  occordance  with  its  division 
into  stories,   disconnecting  th©  strings  and  balustrades  so  far  as  possible. 
Vie  should  proceed  thus,    if   es  in  Fig.  308,    such  free  supports  are  required  for 
supporting  corridors  or  porticos  which  are  frequently  arranged  around  the  open- 
ings  for  the  staircase.;    Treataent  of  th©  forms  is  most  difficulté   when  inter- 
Biediat©  strings  must  b©  supported  by  piers  or  columns  with  or   without   inclined 
vaults  Connecting  theiu. 

Vihen  the  stairs  end  at   the  height  of   the  story,    the  upper  portion  ot   the 
stairway  is  8oaietiffi©e  freely  developed  above  (Fig.  240),   or  is  sometinies  sur- 
rounded  by  th©  corridors.;    âccording  to  r©quireaients,    thèse  are  not  only  ar- 
rangea on  on©  or  two  opposite  8id©s  (Fig. 290),   but  usually  on  even  three  or 
four  sides  of  the  room  (Fig. 311),    and  thèse  not  only  serve  for  Connecting  sur- 
rounding  rooms,  but  also  hav©  a  very  fine  architectural  effect.      They  afford 
charming  views  in  th©  stairway  and  of  the  persons  moving  thereon.      £.special- 
ly  in  this  upper    part,   th©  stairway  is  frequently  treated  as  a  kind  of  cor- 
ridor  and  is  then  usually  furnisèed  with  appropriate  paintings  and  other  orn- 
amentation.     The  noblest  architectural  ©ffect  to  be  produced  by  ccmbination 
of  stairway  and  entrance  hall   has  been  most  successful   in  numerous  modem  build- 
ings,   designed  after  older  Italien  juodels.;    This  is  shown  by  the  Angerer  Pal- 
ace in  Vienne  (Fig. 307)   and  Technical   High  ochool  in  iMunich  (Figs.    310a,   31Cb) 
also  Grand  otaircases  of  th©  Cp©ra  Houses  in  Paris  (Fig. 313),   in  Visnna,   at 
Prankfort-o-U  (Fig.  314),   etc.     That  a  dérivation  of  motives  from  the  Italian 
cortil©  contributod  thereto  is  shown  by  the  Grand  Staircase  in  state»  hall  of 
new  Palac©  of  Justice  in  Vienne  (Figé.  317,   31?a)   and  others. 
Chapter  3.     Desings  of  (k)urts. 
226.     General. 
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Lik©  «11  othor  uncoverpd  paar;t&*of  th©  Bit©,  courts  bave  the  primary  purpos© 
of  ©nsuring  light  and  air  to  th©  buildings.  îb©y  fttirth©r  als  to  arrange  a 
connection  of  th©  parts  of  th©  building  on  th©  ground  level.;  This  end  is 
servdd  by  this  ar©a,  usually  unooy©r©d,  laid  out,  l©v©l©d  and  drained.  âc- 
cording  to  location,  th©y  are  distin^ulshed  as  for©,  unner  or  rear  courts, 
and  according  to  isportanc©  and  purpos©,  as  sain  or  si de  courts,  light  or 
kitohen  courts,  courts  of  the  offices,  stable  yards,  etc.;  Th©  latter  courts 
serve  only  for  purposes  of  utility,  chief>iy  occuring  in  résidences  and  farm 
buildings,  therefore  needing  no  discussion  hère  or  m, a:e  than  référence  to  their 
treatment  later.; 

But  the  design  of  the  former  is  required  by  the  orchitectural  organisai  of 
the  vjork  and  forms  an  inséparable  part  of  the  entire  building,  frequently 
being  even  an  internai  room  therein,  when  entirely  or  partiolly  enclosed  by 
the  building  ,  and  it  is  sometimes  roofed   This  kind  of  court,  which  belongs 
to  the  entrance  and  passage  rooms  of  the  structure,  remains  to  be  described 
as  supplément  to  those.;  Its  importance  in  architectural  designing  is  self- 
evident,  and  this  becomes  more  so  by  a  brief  retrospect  of  the  historical 
development  of  courts. 
22c.   Historical. 

The  temples  of  the  Egyptiens  were  furnished  with  spacious  courts,  enclosed 

on  two,  three  or  f.9ur  sides,  sometimes  by  single  or  even  by  double  porticos 

(Pig.318),  Thèse  externally  closed  fore-courts  removed  the  temple  proper  and 

sanctuary  from  the  view  of  the  people,  but  g.ave  place  in  Greece  to  the  cpen 

temple  precinct,  access  to  which  (Fig.  219)  was  sometimes  through  a  lodge  with 

portico  and  magnificent  portai,  or  a  propylea,  The  court  of  a  Greek  house 

formed  the  central  part  of  the  building,  of  its  life  and  activity.  However 

tasteless  tne 
simple  andACXterior  of  the  house,  the  interior  must  hâve  been  made  rich  ond 

pleasing  by  tits  splendid  effects  of  light ing,  by  picturesque  views  in  the 
courts,  animated  by  ornamental  shrubs  and  plashing  water,  and  by  porticos 
with  their  splendid  paintings  and  sculptures.  The  ati*ium  and  péristyle  were 
usually  small  courts  in  Roman  houses;  several  kinds  may  be  distinguished,  ac- 
cording to  construction  and  arrangement,  and  they  were  furnished  with  a  water 
tank,  in  which  a  refreshing  fountain  was  placed  when  possible  (Fig.320).  No- 
ble courts  were  constructed  in  the  baths  of  the  Roman  impérial  period,  partly 
as  places  for  games,  partly  for  other  purposes,  and  they  were  furnished  rich- 
ly< by  statues  and  art  works.  Thèse  courts  frequently  ended  in  semicirculor 
or  segmentai  form  and  were  gênerai ly  enclosed  by  promenades  or  porticos. 

The ^ fore- court  or  atrium  of  the  Early  Christian  basilica  was  usually  surround- 
ed  by  a  p, (rtico  and  at  its  center  stoofl  a  fountain  for  ablutions  before  en- 
trance to  the  church.;  The  atrium  also  served  as  a  burial  place  (Pig.321). 
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The  mosques  of  the  Arabs  were  also  furnished  with  similar  fore-courts,      nith 
thèse  pioturesque  desig»!»  are  included  mediaeval  cloisters.     They  were  sur- 
rounded  by  buildings  with  cloister  aisles  in  the  lower  stories,   behind  which 
were  the  haàls  and  other  rooms  of  the  monastery.     Cne  of  the  finest  examples 
existe  in  the  Monastery  of  Maulbronn  (Fig.322);    the  cloister  adjoins  the  north 
aisle  of  the  church  and  is  enclosed  on  the  remaining  sides  by  halls  and  other 
rooms  of  the  monastery.     But  fortified  courts  of  mediaeval  fortresses  and  cas- 
tles  appear  otherwise,  but  belong  to  a  différent  eubject,   which  cannot  hère 
be  pursued  f urther. 

but  it  is  especially  in  the  créations  of  the  Renaissance,   particularly  in 
the  courts  of  palaces  and  other  prominent  Italian  buildings,    where  must  be 
sought  Bodels  for  présent  use  and  for  transformation  of  thèse  éléments  of 
iSTChitecture.      Considération  of  a  few  typical  examples  a'will  be  useful   in 
the  following  study  of  arrangement  and  treatment  of  courts. 
a«;    Arrangement  in  General. 
227.*    Location.. 

Courts  are  arran^ed.in  plan  and  élévation  accorâing  to  their  pur pose  and  to 
the  conditions.;  TneApurpose  fixes  the  location  before,  within,  or  behind  the 
building,   then  the  formai  treatment, and  within  certain  limite,  their 

space  dimensions*;    The  arrangement  and  treatment  are  différent  for  a  fore-court, 
from  those  of  an  inner-oourt;    for  a  principal  or  state-court,  or  for  a  side 
or  rear  court.;    «ith  regard  to  the  relation  of  the  court  to  the  rooms  for  com- 
munication,  in  order  to  bring  the  staircase  into  convenient  connection  vfith 
the  court,  the  corridor  or  entrance  hall  should  open  towards  the  court,    and 
accesB  to  It  is  to  be  made  as  easy  as  possible.;    Side  courts  require  separate 
entrances.;    Otherwise  the  location  of  the  court  and  its  connection  with  the 
plan  dépend  on  the  form  of  the  building,   and  it  will   hère  be  only  so  far  t^eat- 
ed  as  required  by  a  study  of  the  design  of  courts. 

228.;    Ground  Form.; 
The  reotangular  plan  is  both  simplest  and  most  suitable.;    Yet,   as  in  the 
following  examples,   polygonal,   circular,   elliptical,  or  other  forms  composed 
of  straight  lines  sometimes  occur.     On  irregular  building  sites,   it  is  usual- 
ly  best  to  give  the  court  a  regular  form. (Art. 235  and  Pig. 333).     The  court 
is  sometimes  o^en  on  one  or  more  sides,  or  bordered  by  promenades,   and  some^ 
times  is  entirely  enclosed  by  buildings  (internai  courts).     The  surrounding 
parts  of  the  building  are  also  variously  treated,  being  sometx)Ms  in  one, 
sometimes  in  several  stories.     The  obief  purpose  of  most  courts,  the  possibil- 
ity  of  introduciag  abundant  ligbt  and  air,  is  naturally  beat  fulfilled  by 
having  at  least  one  aide  freely  open  for  their  admission.     In  many  kinds  of 
buildings,  as  in  hosputals  and  insane  asylums,  prisons    barraoks,  etc. ,   no 
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other  kind  oï   court  io  peraiBsitle  for  sanitary  reasons. 
229.  Dimensions. 

Détermination  of  its  space  dimensions  is  aiso  of  importance,  especially 
in  case  of  enclosed  courts..  If  the  buildings  surrounding  a  court  are  very 
high  and  the  court  is  not  wide,  sufficient  li^ht  will  not  enter  the  lower 
rooms  and  the  air  stagnâtes  and  becomes  impure  in  them.   t<e  ^herefore  first 
consider  the  ratio  of  height  to  the  width  and  certain  minimum  limita  of  thèse 
dimensions,  not  expressed  in  absolute  numbers,  but  fixed  with  référence  to 
climate  and  form  used.  beneath  the  sunny  sky  of  the  oouth,  shade  and   cool- 
ness  are  required,  and  in  the  inolement  North,  protection  from  wind  ond  cold. 
Therefore  much  smaller  dimensions  suffice  for  the  court  in  warm  countries, 
than  in  cold  régions,  where  it  must  be  more  open  to  the  rays  of  tho  sun.   It 
is  generally  assumed  in  Gerœany  that  the  height  of  the  building  around  th( 
court  should  le  about  one-third  the  width  of  the  court.  This  is  only  possi- 
ble in  rare  cases  and  is  only  necessary,  when  the  entire  extent  and  height 
of  the  court  are   easily  to  be  seen  at  a  glance.   Lven  then  the  çiven  ratio 
is  only  to  bè  taken  as  an  overage  one.  For  a  court  arranged  like  n   public 
square,  serving  for  free  entrance  and  surrounded  by  great  monucenxal  build- 
ings, requires  a  greater  width  than  that  given. .  Thus  the  magnificent  square 
court  of  the  Louvre  in  Paris  has  for  its  side  nbout  .^-V2  tiœes  the  hei£.ht 
of  the  lowest  win^j.,  built  by  Pierre  Lescot  under  Francis  I  and  henry  IV. 

Yet  a  width  equal  to  twice  the  height  suffices  for  the  court,  when  the  oL- 
server  can  take  a  position  to  see  perfectly  and  iîupreciate  the  entire  archi- 
tecture of  the  court  façades.   But  thia  ratio  is  seldom  attainatle  in  inner 
enclosed  courts.  In  Italy,  where  courts  may  be  narro*er,  we  find  the  width 
equalling  or  exceeding  the  height  only  in  the  grander  designs.  The  propor- 
tion cf  equal  height  and  width  i-tppears  to  hâve  been  intended  in  courts  of 
some  noted  buildings  of  the  Renaissance  period.  Thèse  are  sometimes  square, 
sometimes  reotanguler,  as  in  the  beautiful  courts  of  Giraud,  Parnese,  and 
Borghese  Palaces  in  Rome,  and  that  of  Hospital  d.  Incurabili  in  Genoa,  whilf 
they  are  sometimes  higher  than  wide,  the  élevant  court  of  Cancellaria  in  Kome 
havin^  the  ratio  of  about  6  to  7,  and  the  court  of  Strozzi  Palace  in  Florence 
that  of  about  8  to  c.  But  in  most  Italian  courts,  the  width  is  only  from 
2/4  to  1/2  the  height,  or  even  less. 

As  for  the  absolute  dimensions  of  height,  from  observations  in  différent 
acceptably  lighted  courts  and  fros  oom  prison,  in  Germany  an  architecturally 
treated  court  with  minimum  sufficient  lighting  should  hâve  a  clear  width  of 
not  less  than  29.5  ft.;  to  32.8  ft.  v.ith  a  height  of  at  most  39.4  to  52.5  ft. 
The  eye  oan  hère  see  but  u  portion  of  the  interior  at  a  glanée.  Viith  so  great 
a  height,  it  is  neoessary  that  light  entering  through  glass  roofs  should  in 
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nowise  to  te  obstructed  ty  the  structure  of  tht»  roof. 
280.      Section. 

For  courts  enclosed  by  high  lulldin^.s,  th»  arrun^.«Kent  in  Fit..    ---  is  oleo 
««ployed  for  better  introduction  of  li^ht  ty  Bokine  the  court  larder  at  thc? 
top.      If  the  court  le  rerct«n£ul«r,   its  ends  Koy  le  hi^her  than  its  aides; 
the  jiiven  proportions  may  Ir-.  approxinated  in  this  v.ay. 

l.      E'nclosed  Courts  Partially  surrounded  by  fcuiiding^.s. 
231,     Fenoed  Courts. 

Permanent  enolosure  of  a  square  makes  it  a  court;    access  is  OLt.iiii»:rd  throu^; 
gatevfays,    and  within  the  wnclosurc  or  in  direct  connection  thercwith  is  thi 
building.      According  to  the  mode  of  enclosure,    thes«  courts  ^trr;  c.^ytlt;  et 
the  most  varied  treatiaent.      «hère  the  court  .lajoins  on  open  tscjuart^  cr  strecL, 
the  enclosure  consiste  of   a  wall   with  or  without  entranco  gatcv^iys,    iind  wherf: 
there  is  no  wall,    it  has  an  enclosin^  fence  of  inetc»!,    either  iron  or  Lror.iitv, 
of  monumental  design.     Piers  and  columns  supporting  vases,    st hères,    etc., 
are  olaced  ot   suitalle  intervals  to  decorate  the  fence,    and  their  iori:.3  niut^t 
be  suited  to  the  architecture  of  the  ^ateway.     The  port  si   ana  c-irri^.^e  entrancc 
are  sometimes  trented  like  a  triumphal   arch  or  fréquent! y  .'.s  deep  ^atewr.ys 
with  livinjj  rooKS  for  the  e&ate~keeper  (Fig.  2f:9). 

Décorations  oppropriate  for  open  squares,    such  ..s  colun^ni'.,   otclisk.-,    stoiu   s 
cr  ^rours,   fountains.    etc.  ,    are  equally  .ippropriâte  for   h-'r^^t;  courlG  of   l;.i3 
kind.;     V.here  sevt^ral  courts  adjoin,   merely  on  open  ^rilie  is  ^r^n^rlly  cr;;!- 
erable  for  sejparatinÉ.<  them;    the  impression  must  be  thaï  of   c-:  sint.Iv.  ccurt 
divided  into   several  parts.      For   a  séparation,    as  weli   ns  to  tncici-.e  tht;  court, 
instead  of  a  solid  wail  or  open  grille,    porti^os  are  arrangea  on  cn-^  or  more 
sides,    bspecially  on  the  front   side  and  they   c-re  Itft  oien  on  lotr.   ;^ià(.-s  or 
are  enclosed  ly  an  external   Y»all   and  left  oten  next   the  court.      Courto  arru^- 
ed  thus  occur  in  many  l.uildings  cf   antiquity   and  in  ructnt   structur-rs,    tr.. 
latter  bein^.  attached  to  casioos,   to  exhibition  buildin*.>T;  with  proir-t-naci.  k, 
etc.      A  most   notable  exaiLple  of    a  lar^e  court   surrounàed   Ly  Morticos  is  i^;at 
of   the  National  Gallery  in  Berlin   (Fi^,.324).      The  tttrriple-liKc:   api:,;;Ltrar.cr  or' 
the  building   and  of  its  entire  surroundin^s  is  iriade  especially  ^.ttt  ctive  ly 
the  design  of  the  court.      Taken  in  this  sensé,    circhitecturally   tre- w-:?îQ  ca::^- 
eteries  should  likewise  be  considered   as  courts  surrounded  ty  portico-iit^e 
passages,    walls  a^amst   which  Dionuments  are  buiit,    v-tc. 
2?,2,      Fore-Courts. 

But  courts  are  net  usualiy  enclosea  on  ail   sidts  by  fficrw  fences,    buildings 
adjoin  them  on  one  cr  more   sides.      This  is  the  fréquent   arran^euiiint  lound 
in  palaces,   noblemen's  sects,   etc.,    vkhere  instrad  of  placinji  the  .Ti.in  tuild- 
in^.  directly  on  the  street,    it  is  set  between  the  court  ond  tht;  j-.arden.      Lov/ 
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front  buildings  soœetimes  form  the  enclosure  next  th^  street  or  the  passade 
to  the  façade,   Fi£.  32f:,   lut   win^s  or  sulordinate  buildings  ^ienerally  enclose 
the  court  on  both  sides,   Fig^s.  .3t7,2î:3,    while  it  is  enclosed  on  the  other  side 
by  walls,   ?    igrilles  or  porticos.      In  designs  of  larder  luildin^s,   besides 
the  principal   court,   several   lesser  courts  are  provided,   iLCStl>   for  servant 'b 
use.      The  advanta^es  of  this  design,    such  !^s  ^uiet   location,   distm^uished 
external   acpearance  of  the  principal   building,    etc. ,    are  évident. 

A  still  greater  hei^htenin<  of   effect,    peculiar  te  some  French  L.:!l;:ce?.  of 
the  end  of  the   Icth  century,    is  produced  ly   arran^jini,-   several    succ«.-ssive  courts, 
flanked  by  buildings  on  both  sides,    widest  next  the  sguare  or  the  street, 
and  diminishing  in  v»idth  towards  center  of  main  builciin.^.      The  court  of  Fol- 
ace  of  Versailles  is  executed  thus  with  an  extremeiy  di^nified   and  be.LîUtiful 
effect   (Fifi.  SPô),    however  Konotonous  its  architecture  may  le  in  cther  resLtcti-. 
To  the  Château  of  Louis  XlVCbykansart) ,   we  pass  throu^ih  a  grec^t   fcre-court 
enclosed  by   a  rich  ^rille,    at  the  sides  being  two  luildin^s  ori^in.illy  intend- 
ç;d  for  ministers  (Court  of  Ministers).      h  second  court   succeeds  (Court  of 
Princes),   then  a  third  and   still   narrower  court,    which  again  leads  to  the  1  :.st 
and  smallest  court(Court  of  the  King),    next   which  were  placed  the   t^leepin., 
ap art ment s  of  the  Kin^. 
233.'    Eear  Courts. 

«uite  a  différent  character,    more  attractive  it    less  pretentious,    is  lto- 
duced  ty  having  the  court   extend  behind  the  principal    Luilding;;,    int:te;:d  of 
before  it.      V.e  first  consider  thae  arran^^effient  introduced  in  Italian  villa 
architecture,    especially  in  Florence  and  Roice,    where  the  court   is  cofi.Lintd 
with  gardens.      This  is  illustratea  by  the  Villa  Albani.  (Fih.  199)      ..nother 
beautiful   example  is  the  court  of  Pitti  Palace   (Fig.3?6).      In  tr.e  tacK^- round 
is  placed  the  entrance  to  a  more  elevated  ^arden,    in  a  ëirottoo-likt^  niche  loinj 
a  fountain,      The  ascent  to  the  garden  is  by  means  of   steptj  windin^;  around 
the    .    "^^rotto  in  quadrant   plan;    in  the  middle  is  a  lanaing,   trcja  v.hich  ancth- 
er  straightflight  leads  to  the  top.      «  court  design  of  hi^.hest  el errance  is 
ôt  the  charming  Villa  Pia  in  the  Vatican.      Fig.    330  is  its  ^^cound  tlan;    Fi*... 
329  is  a  view  of  the  oval   court  forming   a  terrace.      In  tht^  rear  and  at  one 
end  of  the  smaller  axis  is  the  Villa,    in  front   and  at  the  other  ena  lein^;  i^ 
portico  o pening  along  its  sides  by  colonnades.      This  is  externally  m  two 
stories  and  rises  froïc  the  lower  part  of  the  desi^.n  in  the  tiddle  of  a  basin, 
down  to  «hich  on«  aay  descend  by  ramps  from  two   small   and  lofty  portai  s  ïlané- 
in^  the  terrace  court.      Courts  of  most  palaces  in  Genoa  have  low  luildings 
at  the  rear  or  open  direct  1  y  intc  gardens,   which  enrich  the  courti?  by  spéc- 
ial  décorations  and  aro  aiso  usually  raised  higher  than  the  level  of  the  court, 
thereby  affordin^  Oppurtanity  for  dscoratia^  the  rear  of  the  court  by  terrac- 
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ed  slopes  and  fountains.      «hère  oonditions  of  the  ^round  çeritit,  one  should 

never  fail  to  realiae  auch  «dvantages.  ■ 

c;     Encloeed  Uncovered  or  Glaiaed  Courts. 
E34.      Courts  with  Porticos. 

In  thin  kind  of  court  aust  te  clearly  rotained  the  digtinotion  in  art.  22î: 
between  courts  for  usetul  purposes  and  ttose  serving  loth  convenicjnce  and 
luxury,      ne  v/ill   consider  the  latter.      They  are  like  tht-  ntriuir.  cl    tht    cinti- 
gue  house  and   orti  considered  as  an  inner  room  thereof,    if  the  rooati  of   the 
house  open  f réel  y   into  the  court  or  ar«  connected  with  this  ly  'xorticcs  jur- 
roundin£'   it.      Vihile  tor  fenced  courts,   or  trose  Lut  çartially  'ôurrounded  ly 
luildin^^.s,    wtms,   grilles,    and  porticos  chiefly  occur  ;j6  enclosur«.-o;    in  in- 
tt-rnol   o'id  covered  courts,   they  usually  extend  around  one,   tv.o   ir  ibdre  sidcsi: 
in  ydch  story   so  i'.s  to  form  a  connection  with  the  intifrior.     Ihis  aeiù=n  .,.^.'; 
especially  favored  ly  the  climate  and  acquired  a  typical    iu.cort..:ro.    :<s  .1  coi- 
tilô  in  Itelian  !-uildings. 
.?c5.      Ground  Plan. 

Its  addition  to  the  ^round  plan  ^ives  rise  to^very  différent  foriTiS  oï  planai, 

Pi^rs.  331.to337,    which  eececially  differ  in  their  connection  vkith  trntnmct, 

and  in  the  location  of  entr^-^nce,   entrance  hall   and  stairv.ay,     The  st.iircase 

sometimes  commences  directly  in  the  entrance  hall  lt;fore  the  court;    il   soiie- 

times  Itjads  directly  into  it,    and  itay   lie  at  one  side  or  on  the  aain  .-xi s 

L'i   the  rear  of  the  plan,    etc.        In  the  last  case,    it  'ctlon^y  ,'S  nuch  to  th'^ 

court   as  to  the  adjacent   parts  of  the  buildi'ng,    and  il  is  renerally   arran^^ed 

in  tvo  branches  in  the  buildings  of  the  test  Renaissance  c-eriod  i-.nù  in  iater 

a 

exaicples.      Thèse  Italian  models  were  imitated  in  «any  courts  df  th.    Kenais- 
samce  period  in  German  free  impérial' oit iôs,  connected  *ith  the  ccuth  coffiiner- 
ciallyCFi^^s.  234  335).'    Like  analogous  Prench  and  cn^lish  exaiLpies,   thèse  r^erc 
modified  to  suit  climate  and  customs. 
23Ô.      The  Elévation.- 
The  élévation  of  this  court  with  porticos  and  ^allerie.s  corrcîj}.onda  to  the 
division  into  stories  and  ^enerally  exhibits  severoi   Jtorics  ot  piers  or  col- 
umns  of  differe.nt  orders  set  above  each  other^   socetiaieb  connccit-d  ty  hor- 
izontal  entablatures  or  by  arches,   an  arran^|;iient,    AhC'i>t.  cJpplication  to  th«r 
cxtcrior  of  the  building  has  already  teen  deôcriltrd  m  ^rt.    1£2.      Loc.tiôs 
or  ^alleries  in  the  hi^hest  story  usually  hâve  a  coionpiae  vrith  horizontal 
roof,   vïhile  the  lowt-.r  stories  hâve  arcades.     The  reverse  arranijernent  also 
occurs.      In  the  first  case,   to  re- tain  the  axial  distances  of  lovktr  story 
causes  some  difficuity,    since  colonnades  with  horiaontal  entc-i  1:  ture^  line 
the  antique  produce  very  wide  intercolumim.tions.     To  ovoid  this  dcfect, 
the  colonnade  sometimes  extends  throu^h  the  two  upper  stories.     îhis  does 
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not  a  give  a  truthful  impreBsion  of  the  internai  arrangement  and  is  scarct?- 
ly  to  te  used  in  court  desiens,   since  the  proportion  of  the  ucper  order  ot 
colucns  thfcn  reuuire  such  a  distant  point  of  view  for  the  otserver,   that  it 
can  iiimost  never  te  ottoined  in  inner  courts. 

But  the  nrran^eitent  in  Fi^.    2Zd  is  occasion^tlly  tound,    as  in  th«  court  oï 
iionasstcry   ot.    k.  délia  P.'iCt  m  Home,    whur»:;  on  tht-  lower   i-.rcade  piers  stijnd 
the  cro8S-sh;^ped  piers  of  the  upper  story,   their  intcrviils  Lting  dividea  i  y 
slendcr  columns,   which  j^trtly  sutdivide  the  openings  like  window  mullionii. 
otiil   jiiorti  CGBiitoniy,    estecially  in  Tutjcon^,    th»?  upper  oi.;enin£^.s  nrt  entiiciy 
undivided  ond  the  coluicns  are  spaced   with  v.ide  intercoluica,nationr.  corr«.-£<î  cna- 
ir.g,  te  the  iovuer   axial   division;    tut   inste^id  of  th^  Ktont^   -:rchitriWfc,    wocden 
hcaiûs  cire  plnced   at,(ve  them  with  strongly  projectin^   comices  supported   ly 
rafters. ;    This  arrangement   is  as,  entirely  propr-r  structurai  on*?  and  siitisii^: 
ebthetic  feelin^;,    sinoc   it   is  t:*3ed  on  the  liehl^r  torins  of   wooden  leacs. 

'i\e  hâve  to  mettion  courts  surrounded  ly  porticos  vit  the-  ground  Icvel,    th^^ii 
upper   stories  ivin^   «-nclosed,      ^11   such  courts  are  vt-ry   rsrprotri-^rt- -  ter  re-     - 
ception  of  monuttents,   ornaiaental  fountains,   stiitues,    scuIl ture^s,    r.nd  of  col- 
ored  décorations  even  if  in  a  limited  de^iree»      nithout  atundant  means,    At 
fficiy  at  leost  creote  a  vicw  from  th«  entrance  hall   into  the  court,    and  er^hrinc» 
the  picture  ly  plantin^.  this  with  ornamental   shrutb,   Ly  desit.ninj.    .-  fountiun 
cr   a  niche  with  a  fiç.ure  or  va&e»  on  the  axis  throu^h  the  entrancc;,   which 
cîre  motives  seldom  oaitted  in  an  Italian  house. 
£27.      Glazed  Courts. 

To  accord  with  their  priBary  purpose,   courts  shail  te  f  réel  y  opr.n   ana  cô- 
pecially  uncovered.      Thus  *ere  they  alone  employa d  dcwn  to  the  most  reccnt 
period.      Yet  courts  surrounded  by  ^.alleries,   if  const  mtiy  expofied  to  wind 
and  weather,    ara  not  us  well   suitcd  for  ordinary   use  in  colder  notl.crn  coun- 
tries,    espeoially  for  comfort  »Jia  ostentation,    os  iti  the  casc  in  v^itraier   scut:.- 
ern  rc^.ions.     Therefore  open  lOfe^gi.-.s  or  ^alleri^s, which  ciurrounded  th^c.  court. 
of  older  Renaissance  tuildin^s,   were  later  mostly  t.-ncloscd  («rt.lÊ'^),     '.r.a  th^.. 
were  almost  entirel  ;  omitted  in  the  works  of  the  follcwinç.  period.      Glctzt^d 
corridors  or  entranc©  halls  were  introduced  in  their  place,      «len  i.  amcd  te 
trefît  courts  ^^nclosed  on  ail  sides  without  porticou  ^nd  ^lûl^rvi-jn,   liiie  tl.t 
externol    architecture,    and  to  ^ive  then  a  richer  dccoroticn   und  characterist- 
ic  r.xpresaion.     This  ap  ^ears  in  th©  court  of  Louvre  in  ir'aris,    the  court  of 
Old  Royal  Place  in  Berlin,   etc.,   whioh  hâve  the  ^reater  area  re^uired  for 
such  treatment. 

238.     Glas&-Roofed  Ck>urtG. 

by  progress  in  ail  tecboical  tranches,   sen  havc  bcen  enatled  in  récent  tiic^:, 
to  entirely  ocver  lar^^  si&ed  courts  with  iron    ..i^  and  ^^lass,  efftsct- 
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ively  proteotin^  thea  froa  injuries  ty  the  xeether,   and  also  suptlyin^  adjac- 
ent parts  of  the  luilding  «itb  the  neoessary  li^^ht.      Ventilation  is  usually 
effected  in  glass-roofed  courts  throu^h  openings  in  their  sides  and  roof, 
lut  it  is  sonetimea  saterially  aided  by  heatin^  apparatus.;    îhe  rocfin^.  and 
laraing  of  Inner  courts  not  only  produce  greater  êoBfort  for  the  occupants, 
an  advantage  in  cold  countries  not  to  te  uncterrated,   since  alternate  warmin^ 
and  cooling  of  external  «aXIs  alsost  entirely  dissapears,   reduoing  loss  of 
beat  to  a.miniffiuft^  but  h^atin^^  of  the  internai  roonts  of  the  building  is  made 
easier  and  relatively  cheaper,:    Il  bas  thus  become  possible  to  ^ive  courts 
of  more  récent  buildings  both  an  importance  and  such  a  treatoent,    wiihout 
détriment  to  their  main  purpose,   that  they  may  be  sade  approximately  equal 
to  the  noble  designs  of  antiquity  and  of  the  Eenaissance  period. 

The  structural  organism  and  the  treatment  of  fores  are  essentialiy  the  sscf 
?s  in  those  models,   and  the  portico  has  particularly  coue  into  use.      Différ- 
ences in  arranj^ement  and  treatsent  are  produced  by  the  varied  purposes  of 
our  courte.;    Those  courts  are  préférable  found  in  buildings  intencied  to  fui- 
fil  the  requirements  of  the  modem  era  for  purposes  of  trade  and  business, 
for  public  purposes,  for  assemblai^e  of  great  numbers  of  men,   etc.     Their  use 
is  especially  common  in  banks,  post  offices,   railway  stations,   hôtels,   and 
places  of  amusement;    also  in  court  houses,   législative  buildinr^s,   city  halls, 
and  frequently  in  schocl  luiidings,  etc.; 

we  hâve  hère  to  distin^uish  the  following:- 

a.  Ihe  gl ass-roof ed  oourt,  open  to  common  use  and  accessible  by 
carriages  as  in  some  hôtels  (Fig.£26);    it  then  foras  an  enclosed  pyblic  square 
cp  place,   which  usually  has  the  saire  character  as  the  nrohitectur«  of  the 
streets  and  is  paved  or  asphalted. 

b,  The  festival,   State  or  show  court,   like  a  hall  ^ith  a  sky  light, 
and  thus  really  used  as  an  internai   apartment  of  tbe  building,    os  in  Huutiicn 
iKUseuffl  of  Art  and  Industry  (Pig.327)   in  Vienne,   hôtel   ^'Kaiserhof  "  in  Berlin 
(Fig.338),   Arsenal  in  the  same  city,  Technicai  high  School   (Fig.  310e)   in  Ch/.r- 
lottenber^.     The  portioos  and  galleries  of  the  oourt  then  combine  vdth  tbe 
entrance  hall  and  staimay,   are  designed  in  haraony  «ith  internai   treatment 

of  the  building,   and  are  treated  like  rooms  for  oomBunication,  being  décorât- 
ed  by  mosaics,   sarble  slabs  or  tlles  or  even  as  a  kind  of  winter  ^<irden.      If 
the  Btairoase  is  built  free  in  the  court,   (Fig.317}  it  nay  be  designated  «s 
a  Dt air-court. 
e.     Like  market  and  business  halls,   the  court  may  serve  as  a  baz.'^r^r  and  bc 
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surrounded  ty   shops,   vaults  and  warôhou&es;    or  it  itay  le  used  as  an  exchan^& 
and  exhibition  hall   and  le  oorrespondinw.ly  treated,    aa  in  housb  of  «rchitect'K 
Gociety  in  Berlin   (FitS. ^  32P,340),   where  tho  court  is  Burroundcd  ly  toiler- 
ies in  the  two  uppar  atories,   coŒœunicatin^  with  adjacent  ;«it'a^*^0'<^'*ts. 

Ihe  last  two  classas  ^enerally  reuuire  the  entire  ^.round  orea  ot   the  court 
only  in  the  g.round  story  v»ith  lut  ttoderi^e  heii^ht,   corrc-âLonoin^  to  ite  width 
and  lene;.th.     The  iJo&i^  rcot    then  includes  the  secon-i  cr  third  upper  story, 
lut  this  doci:^  not  trevent   it  in  certfîin  cases  from  occupyin^  the  ^  ntire  hti^ht, 
or  the  r-^lase  roof  proper  i&ay  le  arranged  alove  the  roof  surlcices  ot    cdjoin- 
in«,  buildings.;    hère  lelong  soaller  and  larder  desijn»,   whoae  lower  stories 
are  used  for  business  purcoGtîîi,    usually  as  glasô-rocfc-d  acartatnts,   lut  their 
upper  stories  merely  servc  as  li^iht  «ourts  and  sometitf.eài  hr.ve  ^alleries.     Thii^ 
Bi.-.:iics  it  Dossible  sometitr.es  to  utilize  the  corridors  on  the  «round  level   .-^s 
covtred  rooms,   over  a  part  of  thèse  introducin£>  into  upper  stories  the  re~ 
qjiired  light   and  air.;  Many  notable  examples  are  found  m  t.usmcss  luilding^c 
Cl    the  Biodern  period.     Other  important  court  halls,    as  those  ot   court  bous- 
es,   post  offices,   city  halls,   etc.,   belon^  soBetimes  to  one,    eometimes  to 
another  cf  the  forins  mentioned  alove,    everywhere  oanif eetinc,  variety  in  pur- 
pose  ly  the  arrangement,   construction  and  forai. 
Chapèer  4.      Designs  ot  Large  Halls. 
P39.      General. 

p.very  large  internai  rooŒ  c^nclosed  by  walls  and  c«ilint  is  tersed  ii  hall, 
vihether  it  forits  a  separate  structure  or  isAessential  portion  of  the  build- 
ing,    kany  halls,   especially  tbose  of  extraordinary  dis^nsions,   are  often 
briefly  desi^nated  as  "Kalls",   especially  ythen  they  serv«  for  ^eneral  purpos- 
es.      In  neiurly  ail  proaiinent  buildings  for  public  and  private  use,   the  hall 
occurs  with  greater  or  less  dicensions,    scoetiiLeG  as  a  rooK  for  gênerai   use, 
BOdetimes  as  a  state  apartnent  opened  to  a  larder  clrcle  of  visitor^i  on  tes- 
tai occasions.     îherefore  the  hall   will  le  oonsidered  as  the  last,   though 
not  the  least  of  the  rooass  comprieed  in  this  Livision. 
a.      îypical  Foras  of  halls. 

Hccording  to  the  spécial  pure  ose  they  are  to  serve,    h.^lls  exhibit  great 
diversity  in  détail   and  in  g^eneral   in  their  foras.     But  certain  principal 
kinds  may  ce  distinguished,    and  their  types  may  ever  be  found  in  the  noble 
buildings  of  antiquity., 

240.;    «ntique  basilicas. 

The  elon^ated  building  of  simple  rectangular  plan  first  acquir€»d  great  im- 
portance in  the  antic^ue  btisilica,     This  became  the  active  for  churches,   cath- 
edrals,    and  for  numerous  halls,   in  the  later  période.     The  basilioa  is  refer- 
ed  to  Grecian  orii^in;    from  descriptions  of  royal  halls  at  athens  and  in  oth- 
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©r  cilles  of  Greece  ty  Grecian  uriters,   v»e  œay  assaae  a  certain  Bimilarity 
oï  their  desien^  to  the  Koaan  tasilicas.     The  natte  basilica  was  firat  apçiied 
ly  the  RoBans  to  oovered  halls  adjcining  thtî  Fortucs,    which  served  lor  neet- 
in^s  of  ffierchaots,   for  sittin^s  of  courts  of  justice,    and  for  pulJic  lusi- 
ness  of   «11  kinds.      ïet  Koman  basilicas  hre  not  luilt   «ifter  a  g:fcnerall>   ac- 
cepted  lEodel,    any  more  than  any  other  kind  of  luildin^s.     The  rtJiï.ains  et  ta- 
gan  tasilicas  vary  froa  the  rules  given  for  thea  ty  Vitruvius. 

however  it  œay  hâve  leen  with  détails  of  the  design,    it  now  uppe.'.rs  to  ce 
settled  that  the  Kotan  lasilica  was  a  rectanfe;ular  hall,   çrolatly  with  clos- 
©d  sides,    and  usually  with  such  a  width  that  to  cover   it,    it   wos  divided  ty 
rows  of  ccluïtns  or  piere  into  three  or  five  aisles.      The  middle   nisle  then 
vfas  considerally  *ider  than  the  side  aisles  (three  tiiLcs  their  width  ciccord- 
inç.  to  v'itruvius),    and  was  almost   always  higher,    so  that   ^>  hij^h  sicit?  lie.ht 
could  te  introduced  into  the  center  aisle  over  roofs  of   siae  aisles.      Gai i cr- 
ies were  usunll>   arran^^ed  over  side  aisles,    the  upper  coiuînns  teinj^;  lower 
and  «ith  hi^h  taîustrades  next  the  center  aisle.     On  the  main  axis  and  uautil- 
ly  at  one  end,   though  acmetises  on  the  side,    was  a  raised  space  enclosed  ly 
taîustrades,   the  tribunal,   which  usually  took  the  form  of  a  circular  or  poly- 
t;Onai   niche.      Subordinate  rooAs  frequently  adjoined  this.     The  Lasilice*.  was 
Èenerally  covered  by  a  hiorizontal  ceiling,  tut  was  also  vaulted. 

The  Basilica  Julio  in  Boue  wns  of  lar^e  diisensionb   (Fi^.    341)   and  ûiay   Le 
taken  as  a  type  of  the  true  comiuerciai   tasilica,    tut  the  basilica  of  Constan- 
tine  in  Koiae  (Fig.    342)   is  to  te  considered  as  the  type  of   an   antique  state 
hall.      The  former  is  characteriaed  ty  the  omission  of   a  tribunal   niche  and 
by  the  existence  of  nuaierous  subordinate  rooiLS  along  the  longer  side  of   thi^. 
five-aisled  basilica  with  piers.      Vicrthy  of  note  in  the  plan  of  the  Roian 
basilica  is  especially  the  extendint;.  of   side  aisles  around  ail   four  sides. 
It   is  ©vident  that  th©  Basilica  Julia  could  hâve  had  only  a  horizontal   ceil- 
ing.     Not  lôBs  characteristic  is  the  Basilica  of  Ccnstantine,    whose  center 
aisle  is  covered  by  a  colossal  ^roin  vault  of  82  ft.    span,   divided  into  thrvi- 
bays,  the  side  aisles  teing  covered  ly  three  tunnel  vault  s  at  richt   an^-les 
to  the  axl8«     Their  abutaents  reciev©  the  thrust  of   the  i?roin  vault  s;    lelow 
their  springing  points  were  arranged  projecting  columns. 
241.;    halls  of  Baths. 

Kext  to  antique  tasilicas  ar©  the  jLagnificent   halls  of  the  Koman  tathe, 
whxch  hâve  the  sane  expression  as  the  former,     The  same  arrangement  of  the 
forser.     The  sase  arrangesent  of  the  Basilica  of  Ccnstantine  is  fouiui  in 
Beths  of  Caracalla  aad  in  those  of  Diocletian  in  Hojae.      Fig.    221  represents 
th©  principal  hall»  just  as  noble  in  effect  as  appropriât©  in  construction. 
This  Bak©8  possible  vaaltiitg  instead  of  a  wooden  oeiling,   0©ciiring  a  aecid- 
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ed  advance  in  orchitectural  treatsent..    The  vaults  of  middie  aisle  ro8e  so 
hi^h  alove  the  side  aisles,   that  as  shown  ty  the  illustration^   the  hall  was 
lij^hted  Xy  hi^h  side  li^hts  above  side  aisles. 

242.  Hoose  Basilicas  and  halls. 

Ihese  examples  show  that  the  Komans  knew  how  to  develop  the  basilica  and 
transforo  it   into  a  state  hall.      As  such,   not  only  in  palaces  for  œonarchs, 
iut  also  in  private  houses  for  f estai   gatherin^s.      Goœe  data  on  d^si^ns  et 
Roitan  halls  are  ^iven  by  Vitruvius,   who  distinguishes  in  dinin^  and  other 
halls  le  tween  Corinthian,   or  halls  with  four  colunins,   and  n£;yptian  hjlls, 
for  he  describes  the  former  as  having  a  vaulted  ceilin^  over  siffpie  colon- 
nades,  but  gives  to  the  latter  two  colonnades  above  each  oth«r,   covering  thei 
by  an  ornaœental  ooffered  ceiling  luith  Windows  between  thtî  upper  cclumns. 
In  regard  to  halls  for  paintini^s,   it  is  only  stated  that  like  halls  for  spt.ik- 
in^,   they  were  larger.      halls  for  speaking  in  ^ymnasia  were  lar^e  cpen  halls 
attached  to  colonnades  and  furnished  with  seats,    so  that  philosçhers  could 
give  instruction  to  or  amuse  an  audience. 

243.  Théâtres  and  Amchitheaters. 

âuite  différent  frou  thèse  halls,   from  antique  houstj  basilicds  imd  coff.Dier- 
cial  basilicas,    were  those  aighty  créations  of  the  Greeks  ixnd  Romans,    the 
théâtre  and  the  odeion,   the  affiphitheatre,    the  hippodroae,    and  the  circus. 
Althou^h  without  roofs,  or  only  covered  by  an  awnin.;.,    they  should  not   ce  n^^- 
glected,    sinoô  they  are  typical   foras  for  our  designs  of   halls,   ntrirly  rel.jt- 
a ng  to  them  in  purpose  and  form,    and  are  also  the  architectural   wor^s,    whert 
the  circular  building  cane  into  use  in  the  most  imposing  manner.     They  dif- 
fer  in  arrangements  due  to  their  uses,   so  that  sofijetiaes  semicircular  or 
circular     plans  appear  most  suitable,   sometimes  oval  or  a  mcre  elongated  pltn. 
In  veried  and  entirely  enclosed  rooms,    the  circular  luildink.  sometimes  pro- 
duces  a  peculiar  effect  in  noble  works. 

244.  Sentralized  Buildings  and  Church  Basilicas. 

A  very  remarkable  transformation  of  this  leading  form  occurred  in  barly 
Christian  art,   especially  in  ecclesiastical   architecture.      From  Hoinan  state 
buildings  and  monuments  of  the  later  impérial  period  was  Gerived  the  centra- 
liaed  buildings  in  Byj&antiuni  under  the  influences  of  oriental   architecture, 
and  in  the  «est  were  produced  the  basilican  churches,   doultless  ly  trartafon- 
ation  of  the  pagan  basilicas  for  Christian  worshipi 

oince  we  do  not  hâve  to  oonsider  church  architecture  hère,   it  will  only 
te  necessary  to  referAthe  centralized  or  basilican  forn;  of  church,   so  far 
as  in  its  ohief  peculiarities  aay  be  recogni^ed  eleMrnts  of  forcis  of  halls 
in  secular  architecture. 

In  centralized  buildin>^s,   the  peculiar  ground  fort  is  at  once  ap 
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«ad  il  is  sonetimes  ooibposéci  oï  e  re«f.ular  voly^on,   80ftetise&  iti  in  ïovil  of 
a  Oreek  cross  with  mereiy  nave  and  transepts,  or  (Fig.   342)  consiste  ot   a 
priîtary  square  with  outeir  aislds  and  senicircular  apses,     The  suhordinate 
buildings  in  Fié-    243  are  aX^so  noteworthy.     The  architectural   treataent  re- 
ceivee  extremely  effective  anù  charaoteristic  expression  L>  the  sut-erstruct- 
urû,   aanifeeted  in  varied  grouping  of   the  i.rinciral   dôme  risin^  alove  tha 
whole,    as  v»ell   as  in  vaulting  the  aisles  and  corner  cuildin^ls  in  tv/c  stories 
(Fir.s,    te,    63  to  6a). 

The  arrangement  of  the  Korly  Christian  lasilica  *as  at  first   like  thi^t  of 
the  pa^an  basilica,   but  graduai iy  deviated  more  or  less  in  construction  and 
plan.;    Vîe  inay  eEphasiae  as  essential   changes  and  extensions  architecturally, 
the  prefixing  of  the  atriurt,   the  occurence  of  transepts  with  or  without  a 
doae  over  the  intersection,    the  projection  of  the  apse  and  the  deveiopEtnt 
of  the  raised  choir,   the  later  adaition  of  towers,   etc.      3o  far  as  the  inter- 
ior  is  not  vaulted,    the  ceilin^  has  coffers,   is  ceiled,  or  the  fraine-wcrk 
of   the  roof  remains  visible. 
24t,-    hiediaeval   Halls. 

V»ith  this  référence  to  eclestiastical   architecture,    it  shouid  not  be  said 
that  fcrffls  of  halls  in  secular  architecture  lacked  separate  devaloprnent.      Ba- 
pecially  in  the  middle  at,es,   the  perfectint;  of  vaulted  construction  exerted 
a  ^reat  influence  upon  treet£ent  of  the  hall  in  the  palace  ônd  in  the  ajon^ii:- 
tery,    in  the  castle  and  in  the  city  hall,   even  thoug^h  wooden  beam  ceilinî<s 
ond  visible  roof  trusses  reœained  in  use  as  befiore,   bot h  for  coverin^  ver y 
vfide  h&lls  and  for  lower  rooms,   where  vaulting  did  not  seem  advisable  or  nec- 
essary. 

The  growing  coamunity  felt  the  continually  increasing  importance  of  city 
c'^ffairs,    and  of  the  eccieatiastical  orders,   and  required  new  buildings  with 
^reat  bail s,   whioh  the  aasters  of  Gothic  architecture  knew  how  to  adorn  with 
^reat  beauty  and  wit^gance.      ^^ew  votives  and  charicing  art  forms  were  produced 
in  stone,    vvood,   and  bronae,    with  no  really  new  ideas  in  construction.     Only 
the  iLcde  of  lighting  can  be  so  designated,   in  halls  of  wide  span.      In  casb 
of  vaulted  ceilin£.a,   this  was  by  céans  of  large  pointed  Windows,   crowned  by 
external  gables,   which  intersected  near  the  tcp  ot  the  vault.      'ûith  wooden 
ceilings  the  light  was  introduced  through  luthern  Windows,   sometiices  between 
the  visible  trusses, ,    scaetimes  through  sky  lights  in  the  wooden  ceilin^., 
which  wes  usually  of  semi-cylindrical  form.     The  usual   arrangeaent  of  Windows 
for  low  Bide  light  was  in  iBOSt  cottion  use,  both  for  vaulted  halls  and  for 
those  with  wooden  beaœ  ceilin^-s. 

246.      Halls  in  Renaissance  and  Kodorn  Periods. 

Tho  architecture  of  the  Ken»  iaaence  xp  oIso  inexhaustibly  rich  in  this 
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respect,   not  only  in  fanciful  crnaseotation,   tut  also  in  refined  d^velcpiDeiit 
of  oonstruotion  and  foras  ot  halls.     They  were  indispeasalle  to  every  proie- 
inent  building;    according  to  Palladio,    "like  public  places,   which  serve  tor 
festivals,   feasts,  présentation  of  cosedies,   weddings,   and  sinilar  aAusesents, 
they  are  therefore  larder  than  the  others>   and  œust  hâve  that  fora  test  suit- 
ed  for  (oany  persons  to  coufortatly  ocoupy  thea  and  see  the  proceedink^s".     If 
this  primarily  iceans  the  hall,    which  "  ail   well   arran^.©d  houses  havc  in  their 
central   and  finest  part,"  it  no  less  relates  to  halls  in  the  paloc^  and  the 
villa,    as  well   as  to  well  known  lar^e  halls  of  Italian  municipal   cuildin^^s 
and  courts  of  justice,   and  to  old  city   halls,   coicmercial   halls,   pi uasure  hous- 
es,  etc.^   in  Gecmany  and  other  countries. 

but  the  Bodern  period  aakes  the  icost  extensive  use  of  halls.     For  in  every 
sphère  of  life,   in  the  state  and  in  the  comiounity,    an  art  and  science,   in 
trade  and  travel,   in  the  great  world  and  in  siaple  faclly  life,   the  restless 
activity  of  civil ization  bas  created  new  arrangeibents  and  improveiuents  and 
oaused  new  needs  and  views,   enbodied  in  new  works  of  architecture.     The  de- 
sign of  halls  is  always  of  décisive  importance,      as  in  older  ii<odeli3,   designs 
of  halls  now  produce  the  principal  types  of  the  basilican,   and  of  the  centra- 
lised  building,   the  latter  being  subdivided  into  polygonal,   circular,    and 
cross  forms.      It  reitains  to  examine  how  thèse  transmitted  forms  h^riuonize 
with  the  aim  ano  purpose  of  our  buildings, 
a.      Arrangement  and  Form  of  Halls. 

247.  Classification  of  Halls. 

To  whatever  kind  of  buildings  halls  may  be  attached,  they  may  be  subdivi- 
ded into  the  following  ^roups,  according  to  the  chief  purposes  they  are  to 
serve: - 

I.  halls  for  the  purpose  of  seeing  and  hearing  well. 
II.  Halls  for  assembiies,  festivals,  exhibitions,  etc. 
III.;  Halls  best  adapted  to  fulfil  ail  thèse  purposes. 
The  arrangement  and  form  df  halls  are  therefore  gêner ail y  sulject  to  one 
or  Dore  of  thèse  requireaents,  and  to  the  conditions  of  the  problem.  The 
design  of  the  second  kind  of  hall  admit s  of  greatest  freedoiE.  ano  that  of 
the  first  hassthe  least;  limitations  also  extend  to  halls  of  the  third  group. 
If  a  rooQ  completely  fulfils  the  requirements  of  good  hearin^  and  i^eeing, 
it  will  not  generally  be  diffioult  to  satisfy  ail  other  requirements  of  the 
design.. 

1«  Limitations  of  5p9ce  and  kain  Fora. 

248.  Âooustic  and  €ptic  Center. 

An  acoustic  and  optic  center  existe  in  halls  intended  for  ^ood  hearing  and 
seeing.  In  halls  for  lectures  and  addresses,  it  is  indicated  by  the  speak- 
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&î  "s   desk;  in  concert  dnu  théâtre  halls»  it  le  Iccnted  in  thecrohcstra,  or 
on  the  sta^e  near  tbe  foot-li^hta.  In  designlo^  a  hall»  it  is  nMot^s&ar^  to 
commence  at  it9  acoustic  or  optic  center,  3nd   the  plan  or  arran^«)&ent  of  the 
auditorium  or  space  for  spectators  are  cade  aft^rwards.;  It  la  évident  that 
an  arrangement  suitable  for  the  8f  ace  for  hearera  or  spectators  dift'ers  auch 
froiD  those  auited  for  the  acoustic  or  optio  center,  or  for  the  st-^e.  Dis- 
tinct  perception  of  tones  or  of  the  object  to  le  seen  by  direct  ro>s  is  only 
possible  withln  a  liaited  distance  from  the  source  of  sound  or  location  of 
the  object,;  Thèse  licite  are  therefore  of  suprême  importance  in  halls  of 
this  kind. 

249.  Liinits  of  Good  r:e<»ring. 

The  limits  of  ^ood  heorin^  in  the  quiet  open  air  hâve  leen  fixed  \y   exper- 
iment.   Vithout  further  discussion  we  refer  to  Fi^.  344,  where  theee  limits 
ore  graphically  represented,  assumint  the  speaker  to  le  riaced  at  C.  The 
full  line  indicates  the  limit  for  ^ood  bearing  in  ail  directions  irom  the 
speaker  in  aooordance  «ith  the  well  Known  experleents  by  Saunders;  those  ol 
henry  do  not  naterially  differ.  On  the  basis  of  those  and  similar  results, 
Crth  and  aise  Favaro  ^iire  the  siaple  fora  of  a  cirole  of  131  ft.  oiameter 
drann  throu^h  pointa  respectively  distant  98.4  and  22«6  ft.  from  the  point 
0,  as  a  Xinitin^  line  «ith  equal  intensity  of  sound»  £ven  if  only  approx- 
iaately  correct,  yet  for  our  purpose  this  circle  is  a  suftxciently  accurcte 
représentation  of  the  lisit. 

Àlthou£h  diffusion  of  sound  is  quite  othervise  in  an  enclosed  hall  filled 
with  people,  than  in  tbe  quiet  open  air»  «hère  the   observer  is  ciisturbed 
by  no  one,  though  the  influences  «hich  resuit  are  partly  bénéficiai  and  païa- 
ly  injurlous  to  distinctness  of  percutions  of  tones,  we  nust  accept  thèse 
results  for  lack  of  other  data.  Thèse  are  then  the  limits  of  ^ood  hearin^, 
Khen  the  effect  of  thv  voice  or  the  tone  Is  not  stren^tbened  ly  artificial 
means.   nhen  thèse  are  esployed,  the  lisits  say  be  extend€Ki  &uoh  lurther; 
but  they  are  to  ie  sade  such  less,  if  Injurious  effects  of  sound  ^xe  produced. 

250.  Ground  Porm  of  Hall* 

Ihe  fora  of  scaoe  for  the  audience  is  derived  fro»  the  precediny,  to^eth- 
er  with  other  laws  for  diffusion  of  sound.  The  acre  closely  this  form  ap- 
proximates  to  thèse  distances  and  lisits,  «ithin  «hich  the  voice  is  heard 
in  ail  directions  with  approxisr.tely  equal  distinctness,  the  setter  vill  ihe 
room  be  adapted  for  good  hearin^*   It  follows  that  the  moat  suitable  ground 
form  for  halls  of  this  kind  iè  that  approxisatin^  a  circle,  after  the  model 
of  the  Grecian  théâtre,  «bioh  is  ohiefly  enclosed  ly  a  circle.   Startin^  frou 
this  basis,  the  ground  forss  m  fii,   346  «ère  developed.  Beyond  the  limits 
of  good  hearing,  the  tcnos  art  no  longer  distinctly  peroeptille  ly   direct 
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raya  and  the  forn  Is  deterained  in  accordance  vrith  the  influence  ot  the  en- 
closing  Burface  of  the  rooa  upon  diffusion  of  sound.   The  same  ic  tnue  of 
the  exasplôs  in  Pi^.  347. 
2f,l*     «coustio  HicheB. 

In  iBoet  intimate  connection  with  the  form  of  space  for  the  audience  is  thr^t 
ot  the  locality  of  the  source  of  sound,  This  purpose  usually  is  cerved  ly 
e  particular  space,  freeiy  open  toward  the  audience,  of  a^  form  adoçted  to 
giee  to  the  sound  rays  a  certain  impulse  and  a  certain  initial  direction, 
at  the  same  tiae  strengthening  thea.  This  may  be  termed  the  acour/cic  or  scunn 
niche*   3uch  an  extension  of  the  room  does  not  always  occur,  because  the  ac- 
Uustic  oenter  is  located  within  the  hall  itself;  either  since  the  «addition 
of  a  sound  niche  is  usually  net  practicacle,  the  hall  lein^  not  exclusiveiy 
intended  for  the  purpose  of  ^ood  hearing;  or  for  the  mode  in  whioh  it  is  to 
be  used,  a  simple  platform  or  a  speaker* s  desk  is  more  appropriate. 
2S:Z,     Other  keans  for  Good  Sffcot  of  Tone. 

For  better  effects  of  tones,  the  enolosing  surfaces  of  the  room  are  to  l^e 
80  forned  and  8o  limited,  that  UMless  dispersion  of  sound  waves  into  eœpty 
space  is  prevented,  and  their  reflftotions  may  hâve  a  bénéficiai  ôifect.   Ail 
space  unBuitable  or  superf loua  for  the  pnrpose  of  hearing  is  injurious  and 
is  therefore  to  be  oaitted  in  designin^  the  hall,  since  sound  waves  would 
be  uaelesaly  dispersed;  saterial  and  fors;  of  the  surfaces  of  the  ceiling  lmz; 
to  be  so  chosen,  that  they  may  be  sade  useftil  to  the  effect  of  sound  (vibra- 
ting  surfaces  placed  near  the  source  of  sound),  and  that  reflected  sounds 
fliay  be  neutralized.  For  this  reascn,  the  most  suitable  forie  for^ecture  halls 
.cf  BOderate  sise  is  a  quadrant»  desoribed  from  the  position  C  of  the  speak- 
er» instead  of  the  sore  cosnon  form  of  hall  ënclosed  by  a  senicircle;  the 
, (mission  of  tuo  circalar  sectors  ie  therefore  recoi&iBended ,  where  beats  are 
not  désirable.   Bxecuted  exemples  of  both  ground  forms  are  given  in  Fiw.  34F. 
Yet  in  very  large  lecture  halls,  the  angle  at  the  center  of  the  iirst  grouno 
form  fflust  le  materially  greater;  the  angles  of  the  circular  sector  must  ai- 
se be  eut  off  parai lel  to  the  Kiddle  axis. 

If  the  preceding  principïes  are  décisive  in  fixing  limitations  of  space 
for  halls  of  moderate  extent»  they  are  auch  oore  so  in  halls  inter.ded  for 
great  numbers  of  rcrsonc,  and  which  aust  therefore  extend  beyond  the  limita 
of  distinct  hearing.   If  the  sound  niche  is  omitted,  then  by  other  artificiel 
means  (reflector,  sounding  wall,  sounding  board)  uniform  diffusion  with  in- 
tensification of  sound  near  its  origin  are  to  be  produced.  To  privent  échos, 
the  use  of  non-reflecting  matériels  for  the  most  distnat  parts  of  the  roooi 
is  to  be  recommended,  as  nell  as  to  avoid  saooth  surfaces,  the  arrangement 
of  fores  to  disperk;6  sound,  reC(9d«iAg  and  rouadin^  off  angles  of  V'.-.î11s  end 
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of  ceiling,   etc.; 

25d«     Hequirements  for  Good  oeein^. 

The  acouBtic  requiresents  of  halls  hava  so  far  been  trtjated  by  t  référence, 
and  even  if  thèse  hâve  not  been  exhauated  hère  and  nust  be  mentloned  later, 
good  acoustics  is  not  alone  décisive,   but  other  requiremente  ère  now  to  be 
discuBsed.;    For  in  nearly  ail   ca&ee,   a  solution  of  the  problem  dépends  upon 
a  happy  combination  of  différent  properties  required  in  a  hall    with  référence 
to  its  purposb,      The  deœand  for  distinct  seeing  is  in  laany  cases  vo  even  pré- 
cède that  for  distinct  hearing.     For  many  halls  are  intended  only  for  the 
enjoyinent  and  perception  of  the  eye,    and  not  for  those  of  the  ear^ hippcfirooic;, 
circus,   panorama,   etc.).      If  optical  rcquirements  hâve  so  far  leer;  subordi- 
nated,   this  is  because  they  are  more  simply  satisfied  than  the  acoustic,    thc%h 
loth  usually  coincide.. 

The  last  is  true  with  the  limitation,   that  in  a  room  «hère  one  3ees  weil 
at   ail  points,   he  generally  hears  equally  «rell,   though  not  always  the  reverse. 
For  one  may  hear  without  seeing  the  source  of  sound,   and  with  a  suitable  de- 
sign of  the  room,   the  reflected  sound  raya  also  add  to  the  better  effect  of 
the  sound.     To  be  able  to  see  an  object,  no  obstacle  can  exist  letY,een  it 
and  the  eye  of  the  observer;   the  visual  aray  oust  paes  directly  to  the  cbject. 
£ven  then  optis  requiresents  are  sore  easily  fulfilled  than  acouslic.     The 
liait  of  distinct  vision  is  «ore  restricted  than  that  of  distinct  hearing. 
It  is  usually  given  at  39.4  ft.froa  the  object,  or  at  26.2  to  29.5  ft. 

where  very  clear  vision  is  necessary,   as  in  school  rooms.     Yet  it  is  usually 
not  required  to  restrict  linits  of  spaoe  to  enall   diaensions,   since  many  ex- 
hibits  are  calcul ated  for  the  use  of  opéra  glasses,   and  aleolutely  distinct 
vision  is  not  generally  denanded  by  others. 
2fi4.     Diversity  in  Arrangement.. 

In  many  halls  for  public  assemblies,    as  in  churches,   it  is  entirely  suf fia- 
ient if  but  a  limited  visual   an^le  is  ocen  to  each  perscn  with  -d  roâsicility 
for  him  to  conveniently  sea  the  pulçit  and  the  speaker.     The  distance  frorj 
the  eye  may  then  be  considérable.     Therefore  thèse  halls  generally  hâve  n 
rectangular  nave;    hearers  are  districuted  over  the  floor  of  the  h.-jil,   onri 
the  speaker  oocucies  a  place  core  or  less  elevated,   since  he  can  thereby  be 
visible  and  be  more  easily  understood  at  a  greater  distance. 

In  lecture  halls,    législative  halls,   etc.  ,the  requiremont  of  distinct  vis- 
ion is  Gcarcely  less  important  than  that  of  distinct  hearin^.      For  a  large 
rooiî);    dsrially  arranged  seats  are  indispensable,   since  the  eye  can  then  be 
directed  exactly  on  the  object;   especially  in  halls  for  experiaients,   where 
the  limitin^  distance  cannot  be  made  great.-    In  roome  of  moderate  ireadth  f«nd 
length,    slifehtly  ourved  or  even  atraight  seats  are  sufficient.     Tht^  pi  tàtf  or  m 
of  the  speaker  is  usually  somewhat  higher  than  th#  lowast  of  the  usually  as- 
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cending  rows  ot  seats.     but  for  v«ry  accurate  vision,   the  otject  vieviediiiust 

Dot  le  raised  higher  than  thd  eye  of  the  obsorYer  on  the  lowest  cc\i  oï  seats. 

In  court  rooms,  the  requir^Bents  of  diâtinct  vision  and  hearin^  vary  for 
différent  parts  of  the  hall,  especially  for  the  various  persons  en^^a^ed  in 
the  court  proceedin^s  and  for  the  putlic.      In  théâtres, the  entire  atage  must 
easily  te  sean. 

If  thèse  conditions  pricarily  /iffect  the  internai   arrangement  ot  the  hall, 
they  likewise  hâve  great  influence  on  the  arrai^<eEent  and  foria  of  the  build- 
ing.,   Just  as  in  antique  théâtres,  the  arran^enent  of  steeply  inciined  revus 
of  seats  in  halle  is  a  characteristio  eleffent  of  the  structurai  organisa, 
upon  which  dépend  not  only  the  optic,  lut  also  acoustic  propertitc  of  the 
rooiit.     The  inclination  of  rovs  of  seats  say  not  te  on  a  strai^ht  line  at  plaap- 
ure,   eut  in  a  curve,   concave  upwards,   constructed  to  scale  and  in  f^ccordance 
with  actuel  horiiioctal  and  vertical  distances  of  aooustic  or  octic  oenter  froin 
the  eye  of  the  hearer  or  observer  (Isacoustic  Curve). 
£.;    Arrangenent  in  Détail. 

Cn  the  preoeding  princiiles  are  based  the  liait étions  of  extent  of  spaoe 
and  the  forss  of  halls,   although  only  in  outline.     but  we  will  now  contrast 
halls  of  Grottp  I  for  ^ood  hearing  and  seein^  (Fi^.   34!:)  «ith  halls  of  Group 
II  for  asseœblies,  festivals,   exhibitions,  etc.    (Fig,   346),   and  vrith  those 
of  Group  III  (Fié..   347),   which  serve  for  ail  thèse  purposes,   ana  ve  wiil  then 
compare  thea,   while  briefly  treatin^-  of  otfaer  requireoents  of  their  design. 
2f.^.',    Li^htin^. 

The  lightin^  of  the  hall  is  nost  ictisiately  conneoted  rit  h  the  demanda  for 
distinct  vision.     Se  far  as  naturel  lit^htin^^  is  concerned,  everytning  neces- 
sary  has  already  been  said  in  Ârt«  103;   the  ligf.tin^  of  Duseums,   halls  tor  col- 
lections and  exhititiona,   as  «ell  as  that  of  courts  of  Justice  and  of  other 
halls,   vfill  be  discussed  in  later  volumes  of  this  **Handbuch*'«     but  in  e^cny 
halls  natural   light  is  less  ii&portant  than  artificiel  «   and  the  décorative  sub> 
division  of  the  ceilin^'  dépends  on  the  arran^ecent  ot  the  likhtinf  tixtures. 
oose  other  factors  influence  tDe  arran^ecent  end  fore  of  halls  and  only  re- 
quire  to  be  sur-gested  hère. 

26c.  Proportions  and  ûicensions* 

ms  for  the  ratio  of  hei^ht,   width,   and  ien^th,  thèse  hâve  no  l«?ss  influence 
on  the  acoustic,  than  on  esthetic  effect  of  the  rocs.     Froa.  diversity  in 
^round  form,   thèse  relations  con  only  be  fixed  in  eacb  case.      It  5.ay  be  said 
in  gênerai  tbat  not  only  relative,  but  also  to  a  certain  denrée,   «asoiute  di» 
mensions  are  of  importance.'    F«ii|^ht  of  the  roo£  should  not  be  toc  ^reat,   since 
an  écho  fii^ht  otherwise  be  proiuced  (iirt«  ICO,  rule  ?;   very  suit ?l le  for  lar^^^: 
halls). 
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cenàing  rows  et  seate.     but  for  ver>  accurato  vision,   the  otject  viavredicust 

Dot  te  raised  higher  than  the  eyc  of  the  obsenrer  on  the  lowest  rcw  cl   seats. 

In  court  rooms,  the  requiroBonte  of  distinct  vision  and  hearin^  vary  for 
différent  parts  of  the  hall,  especially  for  the  various  persons  en^^a^ed  in 
the  court  proceedint^s  and  for  the  putlic.      In  théâtres, the  entire  atage  must 
aasily  te  seen. 

If  thèse  conditions  prittariiy  nïïect  the  internai   arrangement  ot  the  hall, 
they  likevtise  hâve  great  influence  on  the  arrax^ecent  and  foria  of  the  tuild- 
ing..    Just  as  in  antivjue  théâtres,  the  arrangement  of  steeply  inciined  rovirs 
of  seets  in  halls  is  a  characteristio  élément  of  the  structure)!  organism, 
upon  which  dépend  not  only  the  optic,  lut  also  acoustic  cropertitc  of  the 
rooAt.     The  inclination  of  rovs  cf  seats  say  not  te  on  a  strai^ht  Une  at  plear» 
ure,   eut  in  a  curve,   concave  upvards,   cx>nstructed  to  scale  and  in  f^ccordance 
Mith  actuel  horisiontal  3nd  vertical  distances  of  aooustic  or  octic  oenter  froin 
the  eye  of  the  hearer  or  observer  (Isacoustic  Curve). 
2,     Arrangement  in  Détail. 

Cn  the  preoediog  princiiles  are  based  the  Ixmitations  of  extent  of  spaoe 
and  the  forms  of  halls,   although  only  in  outline.     but  we  viill  now  contrast 
halls  of  Grottp  I  for  good  hearing  and  seein^  (Fi^.   341:)  «ith  halls  of  Group 
II  for  assemtlies,   festivals,   exhibitions,   etc.    ifig.    34?),   and  vrith  those 
of  Group  III  (Fig..   347),   which  serve  for  ail   thèse  purposes,   ana  ve  wiii  then 
compare  them,   while  briefly  treetin^^  of  other  requirements  of  thelr  design. 
2F.P.\    Lighting. 

The  lightin^  of  the  hall  is  most  ictimately  conneoted  vrith  the  dt^mands  for 
distinct  vision.     Se  far  as  natural  lit^htin^  is  concerned,  everytning  neces- 
sary  has  already  been  said  in  jtrt.  103;   the  ligntin^  of  muséums,   halls  tor  col- 
lections and  exhibitions,   as  trell  as  that  of  courts  of  Justice  and  of  other 
halls,   vfill  te  discussed  in  later  volumes  of  this  **Handbuch^     but  in  Uxcny 
halls  natural   light  is  less  important  than  artificiel,   and  the  décorative  sut- 
division  of  tht?  ceilin*  dépends  on  the  arrangement  ot  the  lithtinf  tixtures. 
oome  other  factors  influence  tDe  arrangement  and  form  of  halls  t^nd  only  re- 
quire  to  be  sur'^ested  heru. 

2f.c.     Proportions  and  uicensions. 

As  for  the  ratio  of  hei^ht,   width,   acd  len^th,   thèse  hâve  no  ler4s  influence 
on  the  acoustic,  than  on  esthetic  effect  of  the  room.     From  diversity  in 
^round  form,   thèse  relations  con  only  be  fixed  in  eaoh  case.     It  s.&y  be  said 
in  gênerai  that  not  only  relative,  but  also  to  a  certain  denrée,  «àaoiUte  di- 
mensions are  of  im^ortanoe.*    Feight  of  the  room  should  not  be  toc  ^reat,   since 
an  écho  mi^ht  oth«r»iee  te  proiaced  (itrt.  ICO,  rule  ?;   very  suitotie  for  lari^^ 
halls). 
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Otherwise,   by  the  construction  cf  rows  of  Beots  and  of  t^allerier,   as  well 
ae  ly  niches  and  other  extensions,   the  ^rouno  fcri?  of   the  rooa  ir.  ..s  niuch 
changed  ae  its  acoustic  èt'fect.      In  halls  of  Group  I,   Fiç.    345,   t'ci-med  aftcr 
the  fflodel  of  the  antique  théâtre^   so  that  ail  sound  tnay  pass  r:-idially  and  di- 
rectly  to  the  ear,   the  seats  «re  generolly  stepied,    leir.jj;  parti  y   ^n  rows  ôuove 
each  other.      îhe  heitht  may  le  toleratly  great  if  the  t.round  surîjce  iÉ  of 
jnodernte  extent. 

257.      Designs  ot   halls, 

Besides  exaiûples  already  mentioned,    e^nd  the  It-clure  hall   of  kiùiand  &  hii-iu- 
in^ham  Institute  and  Hall   of  Deputies  in  Palace  of   Législative  ^spemtly  in 
Vienna,   the  follcwink.  are  characteristic  typical   fcrns;    the  Zcalu  in  iiilan, 
one  of  the  ^randest  théâtre  interiors,   facous  for  its  nccoustic  prcperties, 
hv^ll  of  the  Trocadero  Palace  in  Paris,    vhich  holds  about  rive  thousand  persans, 
and  Albert  Hall  in  London,    intended  for  eight  thousand,   or  ten  thousond  wiih 
the  hi^hest  ^allery.      Even  if  defective  in  acoustic  relations,    whtn  compartid 
to  halls  of  ofclon^.  ^.round  clan,    they  prove  it  possible  to  build  h;'lls  of  this 
type  on  the  prinoiple  of  direct  radiation  of  rays,    which  can  contain  twice 
as  many  persons  as  a  rectan^ulAr  rooŒ,   wbere  one  is  parti  ail  y  ooL^Lclled  to 
rely  upon  indirect  transmission  of  sound. 

The  Albert  hall   (fig.    34.^)   has  the  proportions  of   about  3:4:5   and  is 
entirely  lighted  froai  the  ceilin^^.     The  concave  glass  area  of   atout    138  ft. 
ly  174  ft.    and  the  considérable  heitht  cf  about   131    ft.    would  prociuce  very 
disturbinj^  effects  of  sound,   were  it  not  that  the  velarium  (awning)   is  made 
in  convex  fori»  and  of  solid  aaterials  (Fié:..34S).      To  this  arrangenent  and  slso 
to  wooden  wainscotin^  of  enolosink.  walls  of  orohestr:?  and  ^allerics  is  chief- 
cy  to  be  ascribed  the  ^atisfactory  effect  of  tone  found  in  the  building,   Icth 
when  iûoderatel>,or  ooaipletely  filled.      Thèse  pro  ae!rti<?s  ;^e  not  possessed  e- 
qually  by  the  f  est  al   hall  cf  the  Trocadero,    althoai^.h  conaiderally  siiî-iller, 
unless  Garnier'js  expression   hat-  tecoiLe  true  since  it   w-.is  cpened   (1&7£),    "  that 
hallp  eventually  beconie  like  iwine  in  cottles".      Tiu^   iar*?e  hall   ol    the  ner  Cîoth 
hall   in  Leipzig  (Fig.    34t)  only   p^t  its  ends  exte.rds  tt^yond  arth'?  iitiiit  of 
distinct  hearin^j.      by  itï;  form  it  belon^s  te   the  examples  in  Fig.    34r;  the  pro- 
portions of  heit^ht,   breadth  and  leniè^h   are  3  :    4  :    8. 

In  halls  of  unusual   8ii;e,   ^-specially  in  thoac  of  Group  III,    and  v;hich  isust 
be  adapted  to  purposes  of  the  irost  diverse  kinds,   the  ».Tound  fors  is  genercl- 
ly  that  of  a  rectûn^.le.     Their  fore  is  œuch  chan«ed  h  y  cuttin^^  cff  or  round- 
in^  the  corners,   the  ends  frequently  terainatin^:  in  circular  arcs,   etc.     Theer 
fores  are  designed  to  oarry  tho  aouna  further  in  ito  initial  dirc;cticri,   and 
the  «idth  îb  accordin^ly  alE*ost  always  consideratly  lésa  than  thej  len^th.     This 
is  seldoK  lesfi  thwi  1  l/l'  ti«e&  the  widt.n;    the  r.^tio  of  approxinmtely  P  to  1 
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iLore  frequently  occurs,   Aûd  even  that  of  3  to  1  is  sometimes  reached  (Fig. 
347).;    But  the  hei^ht  cannot  le  very  great.     The  iower  the  hall,    ihe  less  will 
le  the  danger  of  di8turti%  effects  of   souncl.      The  ratio  of    "heiéi^t  er^uai   te 
viidthdneasured  letween  enolosin^  surfaces)"  nppears  to  ce  the  limit,   which 
can  be  reached  only     in  halls  of  mcderate  or  soialx   /.it soluté  dimensions,    and 
can  acarcely  be  exoeeded. 

oince  thèse  halls  net  only  serve  for  oratoriciil,    music/il ,    and  tr.eatrical 
uses,   but  also  for  feetal   asseiEtlies  and  for  other  purposes  requirin^  the  free 
use  of  the  rooa,   the  floor  of  the  hall   is  made  horizontal.      Yet  f-iaiforins  nv^-^. 
usually  arranged  along  the  v/oIIb,    as  vieil   as  projectint  talccniey,   rows  of 
seats,   or  é^ll^ries,   and   the  latter  are  either  Luilt  free,    «s  in  the  lar^e 
hall  of  the  Building  of  the  kusik  Verein  in  Vienna  (Fi^.    349),   cr  they  extenri 
to  the  oeiling  of  the  hall.      The  lutter   arrangement  frequently  occurs  vviti. 
a  division  into  three  aisles,   and  soînetimes  v.ith  one  in  five  ni  si  1 3  (  Festi- 
val  hall   in  Carlsruhe;    Central   Hall  of   alexandra  Palace  in  London,   Fig.    2A7) 
This  is  substantially  the  basilican  torŒ  of  hall,    where  side  aisir,s  aie  in 
height  chiefly  divided  into  platforms  and  ^alleries  ïov  spectatcrs  and  audi- 
tors.     The  lower  parts  of  the  aisles  sometimes  serve  for  communie. aion  and 
lie  outside  the  main  hall,    as  in  the  City  Hall   in  Mayence  (Fig.    350);    the  j^.al- 
iery  is  sometiaes  omitted  above  and  there  is  only  the  lower  paosr^ie,   as  in  the 
hall  of  Bourse  in  Vienna  (Fit,.    3f;3).      omaller  halls  of   this  kind  ir.oatly  hâve 
neither  passages  nor  ^alleries,   or  only  one  st  one  end.      Guch  an  oxaaiple  oi 
important  extent,  is  the  winter  garden  of  Central   Hôtel  in  beriin  (Pi£.    34'^); 
proportions  being  about  3:14:13.      Aicon^  German  desi^:ns  cf  halls,    ihis  one  co- 
vers  the  greatest  clear  floor  area  without  intermediate  supports,    even  thcan. 
the  Clear  span  of  City  Hall   at   i^aintz  is  rcuch  è:.r<îâ^-r. 

A  peculiar  forin  is  shown  by  the  concert   and  festival   hall  of   Casino  Gt  Cs- 
tend   (Pi^s.;  351,    34?)   but  vjhich  certainly  cannot   accord     with  tne  rfecuiresients 
of   acoustics;    at  leaet  its  arran^.efl.ent   and  form  in  mènerai,    ^^s  vw-ii   i^s  loca- 
tion of  the  Sound  niche:,   permit   us  to   assume  the  nature  of   the  £,l<:zed  enclos- 
in£  surfaces,   etc.      In  a  fn;w  cases,   the  sound  niche,    (if   used)   is  Llt^coo   al 
the  center  of   the  longer  side,    lut   it   is  otherwise  always  arran^^ed  at   the  rc-r 
end.      In  the  designs  of   halls  in  Group  II  intended  for  assenitlie.-^.,    lestivais, 
exhibitions,   etc.,   one  is  naturaliy  less  restricted,    and  Fi^:.    346  .-iricws  thr-i 
ail   typical  forms  of   halls  indeed  occur;    the  chcice  is  partiy   at   .leasure  and 
partly  deterained  by  local   conditions,    and  by  the  requirements  ot    Lhe  prcbleir.. 

As  an  exatûple  of  a  siople  elcn^iated  building,,   the  hail  of  i-ala2.2^c  délia  -.'al- 
iène in  Padua  may  serve,  one  of   the  largest  halls  in  Itaiy,   with  t^pcroximate 
proportions  of   1  :    1  :    3.     Th(.^  new  Vienna  Bourse  is  a  hasilican  blructure  oï 
very  noble  diiensions  with  prcccrtions  of   abouL  4.  r    :    c   :    11.      Th;.-  CUass  Paî^ 
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ace  in  kUnich,   used  as  a  hall  of  the  larges!  sime  for  the  past  ten  years,    is 
f'ive-aisled  and  arran^ed  in  croBS-foriB.     The  saioe  forœ  appears  in  the  relative- 
cy  very  soall   hall  of  hôtel   Frankfurter  hof  at  ?rankfort-o-V..      The  f estai   bail 
of  City  Hall   in  Berlin  a^ain  has  the  rectangular  fora  with  a  single  ^allery 
along  the  lcn^;er  side,    and  proportions  of  aLout  1  :    1  :    2.      A  oircular  build- 
ing of  vast  diïsensiona,   the  largest  clear  internai   area  novr  existiii^,   is  found 
in  the  rotuncta  of  Vienna  Exposition  of   1873;    it  properly  received  o  relative- 
iy  lovï  heifeht  with  a  ceiling  of  conical   forns.      Another  circuiar  dt^sién  of  very 
1  mposing  dianseter  is  the  reading  hall  of  the  british  Muséum  in  London,    not 
intended  for  acoustic  effects  and  covered  ty  a  great  doce.     The  same  is  true 
of  the  SBiall  thou^h  beautiful   rotunda  of  Old  Muséum  in  berlin  (Fi^.    3fy2).      A 
notable  exaniple  of   a  tetrastylar  design  vnith  elliptical   nichc;s  ocours  in  the 
readin^^  hall  of  National  Litrary  in  Paris   (Fit..    Sftc). 
2bS.      Dimensions. 

Figs, ,  34f,  to  S47  give  dimensions  of   several   halls  of   various  kinds,      No   a- 
coustic  or  optic  center  exists  in  thoee  of  Group  II,    and  therefort*  the  magni- 
tude of  the  rooffi  is  not  lioited  in  that  respect;   lut  it  is  freuuently  so  in 
référence  to  construction,    lighting  and  other  points.    Dimensions  are  gêner- 
ai 1  y  fixed  in  acoordance  with  the  nunber  of  persons  expected  in  the  rcom  ani 
area  required  ty  each  person,   whether  greater  or  smaller,    according  to  the 
mode  of  use.      Data  on  this  point   wiil   be  given  iater,    when  this  point  can  le 
more  fully  discussed  with  the  différent  kinds  of  buildings. 
£^59.      Form  of  Geiling;   Treatment  of  Foras. 

£verything  necessary  has  already  been  said  in  regard  to  forE  of  the  ceilint 
in  référence  to  acoustics,    and  in  référence  to  construction  and  treatment  of 
foriDs  in  iirt.^c,    130  to   l'i^,    and   171  to   15c,      Scsides  examples  there  given, 
forKS  of  crcss  sections  of  soaie  halls  are  represented  in  Figs.    34G  to  3&1, 
with  internai   views  in  Figs.    35£  to  3f:7.      The  latter  illustrats  the  treatment 
of  the  forms,   with  référence  te  Arts.    Ic7  to  170. 

The  great   hall  of  Vecohio  Palace     in  rlorence   (Fig.    ?I:A)  is  ci  remarkalie 
Italian  exemple  with  horisontal   ceilin^,    and  the  holl   of  idddle  T^arie  in  Lot- 
don  (Pig.S^fi)   ia  a  sittilar  one  of  the  alizabethean  era  with  a  visible  decoral- 
ed  fraffiework  of  roof.      As  forns  of   halls  of   the  Dodern  period  are  the   alre.aoy 
icentioned  domed  rotunda  of  Cld  Aiuaeum   in  Berlin  (Fig.Shî^),   with  a  free  cclor- 
naoe  and  aisle  around  it,    and  the  reading  rocœ  of  National  Library  in  Paria 
(Fig.    356),   whioh  icay  be  assuŒed  as  typical;    ti:e  visible  iron  contitructior; 
of  the  ceiling  si^ports  aine  domical  vauits,   covered  ly  colored  tioes.     The 
section  of  the  hall   of  bourse  m  Vienna  (Fig.    3,^3}   shows  an  intersecting  grcin- 
ed  ceiling  with  a  lar^e  horizontal  oiddle  panel;    the  hall  of  builaing  of  Musiti 
Verein  in  Vienna  (Pif^.    349)  has  a  horiaontai  ceiiine,   City  hall  in  ^ayence 
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(Fi£. ;  31:0)  ha8  a  ceilin^  of  segaental   archea  fore  with  visibie  ircn  construct- 
ion,  and  Albert  hall  in  London  (Fi^.    348)   bas  a  doied  ceiling.     The  cross  sec- 
tion of  Concert  hall  in  Ostend  (Fiè,.;3î^l)  recalls  byzantine  centr;)lized  build- 
ings,;   A  rejsarkable  exacple  of   a  lar^^e  «hall   with  ^alleries  and  entirely  con- 
structed  of  iron  is  given  in  the  nain  h^sil  of  léuseum  of  Kotural  iiistory  in 
Paris  (Fig.;  367). 

260.     Location, 

A  fei»  «ords  remain  in  regard  to  location  to  le  assigned  to  the  hall  in  the 
building  in  which  it  telongs;  for  one  cojtiuences  with  this  in  desir;ning  it  ac- 
cording  to  the  jprinciplee  already  developed.  The  ouest i^n  whether  the  hall 
shall  te  iooated  in  a  ground  or  upper  story  will  usually  be  settlei^  by  the 
requireoents  of  the  pro^ra<t»e.  This  décision  indeed  fixes  the  entire  3rch- 
irtectural  orfcjanism  of  the  wrork, 

Not  less  ifiDortant  is  fixinp;  its  location  on  the  tlnn.  The  hall  is  such 
an  important  «otive  for  external  appearance  of  the  building,  that  in  ail  cases 
a  prominent  position  must  te  assigned  to  it  in  the  plan,  particularly  in  tnon- 
umental  buildings  it  will  almost  always  be  best  to  place  it  on  the  main  -j^is, 
and  frequently  on  the  transverse  axis  of  the  building  also,  as  in  central izeà 
buildings.  Yet  requirements  of  suitability  and  accessicility  irusl  not  Le  ne- 
glected.;  (For  relation  of  aain  entrance  and  main  stairway  te  th.'it  of  hall, 
see  Arts.  12c  to  216). 

«e  will  close  this  investigation  by  repeating  the  last  wordm  of  «irt.  179:- 
"The  highest  effect  in  décoration  and  the  most  harmcnious  li^htin^  should  le 
produced  in  the  ohief  apertœents  of  the  building.   In  it  ehould  le  expressed 
in  monumental  designs  the  intellectual  signiflcance  of  the  buildin»;,  in  Khich 
the  fore  of  roosi,  décoration,  sculpture,  s^nà  paintim^  t^y  %ork   to^t^ther  xn 
a  harmonious  way.  " 
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